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FOREWORD

The American College of Radiology (ACR) and the National Electrical Manufacturers Association (NEMA)
formed a joint committee to develop a standard for Digital Imaging and Communications in Medicine
(DICOM). This DICOM Standard was developed according to the NEMA procedures.

This standard is developed in liaison with other standardization organizations including CEN TC251 in

Europe and JIRA in Japan, with review also by other organizations including IEEE, HL7 and ANSI in the
USA.

The DICOM Standard is structured as a multi-part document using the guidelines established in the
following document:

% ISOI/IEC Directives, 1989 Part 3 : Drafting and Presentation of International Standards.
This document is one part of the DICOM Standard which consists of the following parts:

PS 3.1: Introduction and Overview

PS 3.2: Conformance

PS 3.3: Information Object Definitions

PS 3.4: Service Class Specifications

PS 3.5: Data Structures and Encoding

PS 3.6: Data Dictionary

PS 3.7: Message Exchange

PS 3.8: Network Communication Support for Message Exchange
PS 3.9: Point-to-Point Communication Support for Message Exchange
PS 3.10: Media Storage and File Format for Media Interchange

PS 3.11: Media Storage Application Profiles

PS 3.12: Formats and Physical Media

PS 3.13: Print Management Point-to-Point Communication Support
PS 3.14: Grayscale Standard Display Function

PS 3.15: Security Profiles

PS 3.16: Content Mapping Resource
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These parts are related but independent documents. Their development level and approval status may differ.
Additional parts may be added to this multi-part standard. PS 3.1 should be used as the base reference for
the current parts of this standard.
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1 Scope and field of application

This Part of the DICOM Standard specifies the set of Information Object Definitions (IODs) which provide an
abstract definition of real-world objects applicable to communication of digital medical information. For each
IOD, this Part specifies:

¥ any necessary information for the semantic description of the I0D
¥ relationships to associated real-world objects relevant to the IOD
¥, Attributes which describe the characteristics of the IOD
For each 10D, this Part does not specify:
¥ the nature of any Service Class Definition intended to reference the 10D
¥ the nature of any interactions which result in the usage of the IOD
This Part is related to other parts of the DICOM Standard in that:

¥ PS 3.4, Service Class Specifications, specifies application level services by grouping DIMSE
services with 10Ds as defined in this Part;

¥% PS 3.5, Data Structure and Semantics, defines the data encoding used in the DIMSE Protocol
when applied to 10Ds defined in this Part;

¥% PS 3.6, Data Dictionary, contains an index by Tag of all IOD Attributes defined in this Part. This
index includes the Value Representation and Value Multiplicity for each Attribute;

¥ PS 3.7, Message Exchange Protocol, defines the DIMSE Services and Protocol which may be
applied to IODs defined in this Part.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
Standard. At the time of publication, the editions indicated were valid. All standards are subject to revision,
and parties to agreements based on this Standard are encouraged to investigate the possibilities of applying
the most recent editions of the standards indicated below.

ISO/IEC Directives, 1989 Part 3 - Drafting and Presentation of International Standards

ISO 7498-1, Information Processing Systems - Open Systems Interconnection - Basic Reference Model
ISO/TR 8509, Information Processing Systems - Open Systems Interconnection - Service Conventions
ISO/IEC 2022:1994 Information technology - Character code structure and extension techniques.

AIUM and NEMA Standard for Real-Time Display of Thermal and Mechanical Acoustic Output Indices on
Diagnostic Ultrasound Equipment.
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IEC Standard 61217, Radiotherapy Equipment - Coordinates, Movements and Scales (Reference CEI/IEC
61217: 1996)

ICRU Report 50, Prescribing, Recording, and Reporting Photon Beam Therapy, International Commission on
Radiation Units and Measurements, 1993

Breast Imaging Reporting and Data System (BI-RADS), 3rd Edition 1998, American College of Radiology.
ISO 3950-1984, Dentistry - Designation system for teeth and areas of the oral cavity.
ITU-T Recommendation G.711 (1988) - Pulse code modulation (PCM) of voice frequencies

TIS 620-2533 (1990) Thai Characters Code for Information Interchange

ITU-T Recommendation X.509 (03/00), Information technology - Open Systems Interconnection - The
directory: Public-key and attribute certificate frameworks
Note: ITU-T Recommendation X.509 is similar to ISO/IEC 9594-8 1990. However, the ITU-T
recommendation is the more familiar form, and was revised in 1993 and 2000, with two sets of
corrections in 2001. ITU-T was formerly known as CCITT.

ISO/IEC 10118-3:1998, Information technology — Security techniques — Hash-functions — Part 3: Dedicated
hash-functions (RIPEMD-160 reference)

Note: The draft RIPEMD-160 specification and sample code are also available at
ftp://ftp.esat.kuleuven.ac.be/pub/bosselae/ripemd
IETF RFC 2437, PKCS #1 RSA Cryptography Specifications Version 2.0

Note: The RSA Encryption Standard is also defined in informative annex A of ISO/IEC 9796, and in Normative
Annex A of the CEN/TC251 European Prestandard prENV 12388:1996.

ISO 7498-2, Information processing systems — Open Systems Interconnection — Basic reference Model —
Part 2: Security Architecture

ECMA 235, The ECMA GSS-API Mechanism

FIPS PUB 46, Data Encryption Standard

FIPS PUB 81, DES Modes of Operation

IETF, Internet X.509 Public Key Infrastructure; Time Stamp Protocols; March 2000

3 Definitions

For the purposes of this Standard the following definitions apply.
3.1 Reference model definitions

This Part of the Standard is based on the concepts developed in ISO 7498-1 and makes use of the following
terms defined in it:

a. Application Entity
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b.  Service or Layer Service

3.2 Service conventions definitions
This Part of the Standard makes use of the following terms defined in ISO/TR 8509:

a. Primitive

3.3 DICOM introduction and overview definitions
This Part of the Standard makes use of the following terms defined in PS 3.1:

Attribute
Command
Data Dictionary
Message

20 T

3.4 DICOM service class specifications
This Part of the Standard makes use of the following terms defined in PS 3.4:

Real-World Activity

Real-World Object

Service Class

Service Class User

Service Class Provider
Service-Object Pair (SOP) Class
Service-Object Pair (SOP) Instance
Preformatted Grayscale Image
Preformatted Color Image

—Te "o a0 T

3.5 DICOM data structures and encoding
This Part of the Standard makes use of the following terms defined in PS 3.5:

Data Element

Data Element Tag
Data Element Type
Data Set

Defined Term
Enumerated Value
Sequence of Items
Unique Identifier (UID)

Se ~@ a0 T

3.6 DICOM message exchange
This Part of the Standard makes use of the following terms defined in PS 3.7:

a. DICOM Message Service Element (DIMSE)
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b. DIMSE-N Services
c. DIMSE-C Services
3.7 DICOM upper layer service
This Part of the Standard makes use of the following terms defined in PS 3.8:

a. DICOM Upper Layer Service

3.8 DICOM Information Object
The following definitions are commonly used in this part of the Standard:

3.8.1 Attribute tag: A unique identifier for an Attribute of an Information Object composed of an ordered
pair of numbers (a Group Number followed by an Element number).

3.8.2 Composite IOD: an Information Object Definition which represents parts of several entities in the
DICOM Application Model. Such an IOD includes Attributes which are not inherent in the Real-World Object
that the 10D represents but rather are inherent in related Real-World Objects.

3.8.3 Derived image: an image in which the pixel data was constructed from pixel data of one or more
other images (source images).

3.8.4 DICOM information model: an Entity-Relationship diagram which is used to model the
relationships between the Information Object Definitions representing classes of Real-World Objects defined
by the DICOM Application Model.

3.8.5 DICOM application model: an Entity-Relationship diagram used to model the relationships
between Real-World Objects which are within the area of interest of the DICOM Standard.

3.8.6 Information entity: that portion of information defined by a Composite IOD which is related to one
specific class of Real-World Object. There is a one-to-one correspondence between Information Entities and
entities in the DICOM Application Model.

3.8.7 Information object definition (IOD): a data abstraction of a class of similar Real-World Objects
which defines the nature and Attributes relevant to the class of Real-World Objects represented.

3.8.8 Module: A set of Attributes within an Information Entity or Normalized IOD which are logically
related to each other.

3.8.9 Multi-frame image: Image that contains multiple two-dimensional pixel planes.

3.8.10 Normalized IOD: an Information Object Definition which represents a single entity in the DICOM
Application Model. Such an 10D includes Attributes which are only inherent in the Real-World Object that
the 10D represents.

3.8.11 Cinerun: A set of temporally related frames acquired at constant or variable frame rates. This term
incorporates the general class of serialography.

Note: A Cine run is typically encoded as a multi-frame image.
3.8.12 Specialization: Specialization is the replacement of the Type, value range and/or description of an

Attribute in a general Module of an 10D, by its Type, value range and/or description defined in a
modality-specific Module of an 10D.
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Note: The same Attribute may be present in multiple Modules in the same IOD but not specified to be
“Specialized”.

3.9 Character Handling Definitions
This part of the standard makes use of the following terms defined in ISO/IEC 2011:1994:

a. Coded character set; code.
b. Code extension;
c. Escape sequence.

3.10 Radiotherapy

This Part of the Standard is based on the concepts developed in IEC 61217 and makes use of the following
terms defined in it:

FIXED REFERENCE system
GANTRY system

BEAM LIMITING DEVICE system
WEDGE FILTER system

X-RAY IMAGE RECEPTOR system
PATIENT SUPPORT system
TABLE TOP ECCENTRIC system
TABLE TOP system

Se o a0 op

3.11  Attribute Macro: a set of Attributes that are described in a single table that is referenced by
multiple Module or other tables.

3.12 DICOM Grayscale Standard Display Function
This Part of the Standard makes use of the following terms defined in PS 3.14:

a. P-value

Note: The definition is " Adevice independent value defined in a perceptually linear grayscale space. The
output of the DICOM Presentation LUT is P-Values, i.e. the pixel value after all DICOM defined
grayscale transformations have been applied. P-Values are the input to a Standardized Display
System."

3.13 CODES AND CONTROLLED TERMINOLOGY DEFINITIONS:
The following definitions are used:

3.13.1 Retired

3.13.2 Baseline Context Group: Context Group that specifies the suggested Value Set for a Code
Sequence Attribute.

3.13.3 Defined Context Group: Context Group that specifies the Value Set for a Code Sequence
Attribute that shall be used, but may be extended.
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3.13.4 Enumerated Context Group: Context Group that specifies the Value Set for a Code Sequence
Attribute that shall be used and shall not be extended.

3.13.5 Code Sequence Attribute: Attribute that (usually) includes the string "Code Sequence” in the
Attribute Name and has a VR of SQ (Sequence of Items). Its purpose is to encode concepts using
code values and optional text meanings from coding schemes. Sections 8.1 through 8.8 specify the
Attributes of which the Sequence Items (Attribute Sets) of Code Sequence Attributes are
constructed.

3.13.6 Retired.

3.13.7 Context Group: Attribute Value Set defined by a Mapping Resource.
3.13.8 Context Group Version: Version of a Context Group.

3.13.9 Context ID (CID): Identifier of a Context Group.

3.13.10 Retired.

3.13.11 Mapping Resource: A resource that defines context-dependent usage constraints (i.e. Value Set
or Relationship Type restrictions) for Attributes. A resource that specifies the mapping of the
content of an external controlled terminology to the components of a message standard.

3.13.12 Retired.
3.13.13 Retired.
3.13.14 Retired.

3.13.15 Relationship Type: The association between two Concepts. Examples: "HAS PROPERTIES”,
“CONTAINS", “INFERRED FROM".

3.13.16 DICOM Content Mapping Resource (DCMR): A Mapping Resource that defines Templates and
Context Groups for use in DICOM IODs.

3.13.17 Template: A pattern that describes the Content Items, Value Types, Relationship Types and Value
Sets that may be used in part of a Structured Report content tree, or in other coded entry items,
such as Acquisition Context or Waveform Channel Description. Analogous to a Module of an
Information Object Definition.

3.13.18 Template ID (TID): Identifier of a Template.
3.13.19 Retired.

3.13.20 Value Set: The allowed values of a Code Sequence Attribute in a given context. Specified either as
one or more individual values or by reference to a Context Group.

3.13.21 Baseline Template: A template suggested in an 10D which may be used in the creation of a SOP
Instance, replaced by another template or extended.

3.13.22 Defined Template: A template defined in an IOD that specifies an extensible set of Content ltems
and corresponding Value Sets. A SOP Instance may optionally include additional Content ltems
beyond those specified in the template .
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3.13.23 Enumerated Template: A template defined in an 10D that specifies the exact set of Content Items
and corresponding Value Sets that shall be used and which shall not be extended. A SOP Instance
shall be created according to the exact Template specification and shall not include additional
Content Items.

3.13.24 Coding schemes: Dictionaries (lexicons) of terms with well defined meanings.

Note: Examples of coding schemes include SNOMED and LOINC.

3.14  Reference Model Security Architecture Definitions
This Part of the Standard makes use of the following terms defined in ISO 7498-2:

a. Digital Signature

Note: The definition is “Data appended to, or a cryptographic transformation of, a data unit that allows a
recipient of the data unit to prove the source and integrity of that unit and protect against forgery e.g. by
the recipient.”

a. Data Confidentiality

Note: The definition is “the property that information is not made available or disclosed to unauthorized
individuals, entities or processes.”

b. Data Origin Authentication

Note: The definition is “the corroboration that the source of data received is as claimed.”

c. Data Integrity

Note: The definition is “the property that data has not been altered or destroyed in an unauthorized manner.”
d. Key Management

Note: The definition is “the generation, storage, distribution, deletion, archiving and application of keys in
accordance with a security policy.”

3.15  Security Definitions
This Part of the Standard makes use of the following terms defined in ECMA 235:

a. Security Context

Note: The definition is “security information that represents, or will represent a Security Association to an
initiator or acceptor that has formed, or is attempting to form such an association.”

3.16  DICOM security profiles
This part of the Standard makes use of the following terms defined in PS 3.15:

a. Message Authentication Code
b. Certificate
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ACR
ASCII
AE
ANSI
BEV
Brachy
BRHC
CcC
CEN TC251
CCIR
CTV
CW
DICOM
DIMSE
DIMSE-C
DIMSE-N
DRR
DVH
EPI
EPID
GTV
Gy
HISPP
HL7
ICRU
IE

IEC
IEEE
IOD
ISO
ITU-T

JIRA
LUT
MAC

4 Symbols and abbreviations

The following symbols and abbreviations are used in this Part of the Standard.

American College of Radiology

American Standard Code for Information Interchange
Application Entity

American National Standards Institute
Beam’s-eye view

Brachytherapy

Bottom Right Hand Corner

Counter-clockwise

Comite European de Normalisation-Technical Committee 251-Medical Informatics
Consultative Committee, International Radio
Clinical target volume

Clockwise

Digital Imaging and Communications in Medicine
DICOM Message Service Element

DICOM Message Service Element-Composite
DICOM Message Service Element-Normalized
Digitally-reconstructed radiograph

Dose-volume histogram

Electronic Portal Image

Electronic Portal Imaging Device

Gross tumor volume

Gray

Healthcare Information Standards Planning Panel
Health Level 7

International Commission on Radiation Units
Information Entity

International Electrotechnical Commission
Institute of Electrical and Electronics Engineers
Information Object Definition

International Standards Organization

International Telecommunications Union — Telecommunications Standardization
Sector

Japan Industries Association of Radiation Apparatus
Lookup Table
Message Authentication Code
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Mammography CAD Computer-Aided Detection and/or Computer-Aided Diagnosis for
Mammaography
MeV Mega electron Volt
MLC Multileaf (multi-element) collimator
MSDS Healthcare Message Standard Developers Sub-Committee
MU Monitor unit
MV Megavolt
NEMA National Electrical Manufacturers Association
oSl Open Systems Interconnection
PTV Planning target volume
R&V Record and verify
ROI Region of interest
RT Radiotherapy
SAD Source-axis distance
SCP Service Class Provider
SCuU Service Class User
SID Source-image distance
SOP Service-Object Pair
SSD Source-skin distance
TLHC Top Left Hand Corner
uiD Unique Identifier

5 Conventions

5.1 ENTITY-RELATIONSHIP MODEL

5.1.1 ENTITY

An entity is used in an Entity-Relationship (E-R) model to represent a Real-World Object, class of Real-
World Objects, or DICOM data representation (such as an 10D or Module). An entity is depicted as shown
in Figure 5.1-1.

Entity Name

Figure 5.1-1
ENTITY CONVENTION
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5.1.2 RELATIONSHIP

A relationship, which defines how entities are related, is depicted as a diamond within this Part of the
DICOM Standard as shown in Figure 5.1-2.

Destination
b —P> Entity Name

Source

Entity Name [ & <Relationship

Figure 5.1-2
RELATIONSHIP CONVENTION

The relationship is read from source to destination entity as indicated by the arrows. The a and b show the
source and destination cardinality of the relationship respectively. The following cardinalities are permitted:

(a=1, b=1) - one source entity is related to one destination entity

(a =1, b=0-n) - one source entity is related to zero or more destination entities

(a =1, b =1-n) - one source entity is related to one or more destination entities

(a=1-n, b=1) - one or more source entities are related to one destination entity

(a = 1-n, b = 0-n) - one or more source entities are related to zero or more destination entities

-~ o Qo0 0w

(a=1-n, b = 1-n) - one or more source entities are related to one or more destination entities

In a relationship where (a = 1-n, b = 1-n) the values of the source and destination cardinalities may be
different. The value "n" simply denotes one or more.

Note: DICOM has added the use of arrows to the E-R diagramming conventions often used in other
literature. This has been done to avoid the possibility of inferring an incorrect relationship which can
result from reading a relationship in the reverse order of that intended. For example, a relationship
"Cat Catches Mouse" could be read "Mouse Catches Cat" if the arrows were not present.

A relationship may be bi-directional (i.e. the relationship is true in both directions). In such a case, the
convention used is arrows pointing toward both the source and the destination entities.

5.2 SEQUENCES

Certain Tables in this Standard describe Sequences of Items by using the symbol: '>'. The symbol ">'
precedes the Attribute (or Module) Name of the members of an Item. All marked Attributes (or Modules)
belong to the generic description of an Item which may be repeated to form a Sequence of Items. This
Sequence of Items is nested in the Attribute (or Module) which precedes in the table the first member
marked with a ">".

Note: The following table describes the "Referenced Series Sequences" Attribute as a Sequence of one or
more Items where each Item contains the three Attributes marked by a '>'. The Sequence of Items is
nested inside the value of the Referenced Series Sequence Attribute. The following Attribute (not
marked) is not part of the Items of the Sequence.

Referenced Series Sequence [ ....
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> Series Date ~|...

> Series Time |...

> Series InstanceUD ~|...

Modality

This notation may be used to create nested hierarchical structures by using '>>' at the second level of
nesting and so on

5.3 TRIPLET ENCODING OF STRUCTURED DATA (RETIRED)

This section has been retired. See Section 8.

5.4 ATTRIBUTE MACROS

Some tables contain references to Attribute Macros. This convention is used in cases where the same
Attributes are used in multiple tables or multiple places in one Module. The reference means that the
Attributes of the Attribute Macro shall be included in the Module in place of the row that contains the
reference to the Attribute Macro.

In some cases, the Attribute Macro is used in a Sequence (the VR of the Data Element in which the
Attribute is encoded is SQ, see PS 3.5). When this is done, the reference is preceded by one or more ">"
characters. The number of ">" characters indicates the level in the sequence that all of the Attributes in the
Attribute Macro occupy.

There may be specialization of the description of the Attributes in the Attribute Macro. In these cases, this
specialization is described in the Description column of the Module.

When Attribute Macros are invoked in the definition of Normalized Objects in PS3.3 the specified
Requirement Types and Conditions do not apply. In PS3.4 Requirement Types and Conditions have to be
specified for both SCU and SCP with each invocation of an Attribute Macro.

Following is an example of this convention.

Table 5.4-1 is an example of a Module table using the Attribute Macro convention.

Table 5.4-1
Example Module Table
Attribute Name Tag Type | Attribute Description
Attribute A (aaaa,aaaa) 1 This is an example.
Attribute B Sequence (bbbb,bbbb) 1 This is an example of a Sequence Attribute
>Include 'Example Macro' Table 5.4-2 In this Module, Attribute D (dddd,dddd) is Type 1

Table 5.4-2 is an example of the Attribute Macro referenced in Table 5.4-1.

Table 5.4-2
Example Macro

Attribute Name Tag Type | Attribute Description

Attribute C (cccece,cccec) 1 This is an example.
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Attribute D (dddd,dddd) 3 This Attribute is generally a Type 3.

The contents of the Example Module Table, if it had not been described with the Example Macro would have
been as shown in Table 5.4-3

Table 5.4-3
Example Module Table without the Use of an Attribute Macro
Attribute Name Tag Type [ Attribute Description
Attribute A (aaaa,aaaa) 1 This is an example.
Attribute B Sequence (bbbb,bbbb) 1 This is an example of a Sequence Attribute.
>Attribute C (cccece,cccec) 1 This is an example.
>Attribute D (dddd,dddd) 1 In this Module, this Attribute has been specialized to
Type 1 as indicated in Table 5.4-1.
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6 DICOM information model

The DICOM Information Model defines the structure and organization of the information related to the
communication of medical images. Figure 61 shows the relationships between the major structures of the
DICOM Information Model.

Service Class
Specification

specifies related

SOP Class(es)

1

¢ 1 + .

. 1 : 1 Information

Service Group applied to an Object
Definition

1
1
o =
n
n
DIMSE Services .
Attributes

or Media Storage
Services

Figure 6-1
MAJOR STRUCTURES OF DICOM INFORMATION MODEL

6.1 INFORMATION OBJECT DEFINITION

An Information Object Definition (IOD) is an object-oriented abstract data model used to specify information
about Real-World Objects. An IOD provides communicating Application Entities with a common view of the
information to be exchanged.

An 10D does not represent a specific instance of a Real-World Object, but rather a class of Real-World
Objects which share the same properties. An 10D used to generally represent a single class of Real-World
Obijects is called a Normalized Information Object. An IOD which includes information about related Real-
World Objects is called a Composite Information Object.
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6.1.1 COMPOSITE IOD

A Composite 10D is an Information Object Definition which represents parts of several entities included in
the DICOM Model of the Real-World. This Model is introduced in Section 7. Such an IOD includes Attributes
which are not inherent in the Real-World Object that the 10D represents but rather are inherent in related
Real-World Objects.

These related Real-World Objects provide a complete context for the exchanged information. When an
instance of a Composite IOD is communicated, this entire context is exchanged between Application
Entities. Relationships between Composite 10D Instances shall be conveyed in this contextual information.

The Composite IODs are specified in Annex A.

6.1.2 NORMALIZED IOD

A Normalized 10D is an Information Object Definition which generally represents a single entity in the
DICOM Model of the Real-World.

In this Standard, strict definition of Normalized Object Definitions has not been applied. Application of strict
definitions would often result in unnecessary complexity and reduced performance of implementations for
several applications.

Note: An example is the Print Queue IOD. Attributes from the Basic and Referenced Print Management |IODs
are combined in the Print Queue I0OD. This allows an SCP to provide all relevant information in a
single N-Get Service Element. Otherwise several Service Elements would be required to return the
attributes from individual Normalized I0Ds. This requires less network traffic to convey the information,
thus improving system performance.

The Print Queue IOD has been classified as a Normalized 10D to allow operations by DIMSE-N
Services since most devices which support the Print Queue Management SOP Class also support the
Basic Print Management Meta SOP Class in which the DIMSE-N Service Elements are used. This
facilitates efficient implementations of the Print Queue Management SOP Class.

When an instance of a Normalized 10D is communicated, the context for that instance is not actually
exchanged. Instead, the context is provided through the use of pointers to related Normalized 10D
Instances.

The Normalized 10Ds are specified in Annex B.

6.2 ATTRIBUTES

The Attributes of an 10D describe the properties of a Real-World Object Instance. Related Attributes are
grouped into Modules which represent a higher level of semantics documented in the Module Specifications
found in Annex C.

Attributes are encoded as Data Elements using the rules, the Value Representation and the Value
Multiplicity concepts specified in PS 3.5. For specific Data Elements, the Value Representation and Value
Multiplicity are specified in the Data Dictionary in PS 3.6.

When multiple modules containing the same Attributes(s) are included in an 10D, the Attribute shall be
encoded only once into a Data Element.

6.3 ON-LINE COMMUNICATION AND MEDIA STORAGE SERVICES

For on-line communication the DIMSE Services allow a DICOM Application Entity to invoke an operation or
notification across a network or a point-to-point interface. DIMSE Services are defined in PS 3.7.
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For media storage interchange, Media Storage Services allow a DICOM Application Entity to invoke media
storage related operations.

Note: These Media Storage Services are discussed in PS 3.10.

6.3.1 DIMSE-C SERVICES

DIMSE-C Services are services applicable only to a Composite IOD. DIMSE-C Services provide only
operation services.

6.3.2 DIMSE-N SERVICES

DIMSE-N Services are services applicable only to a Normalized 10D. DIMSE-N Services provide both
operation and notification services.

6.4 DIMSE SERVICE GROUP

A DIMSE Service Group specifies one or more operations/notifications defined in PS 3.7 which are
applicable to an IOD.

DIMSE Service Groups are defined in PS 3.4 in the specification of a Service-Object Pair Class.

6.5 SERVICE-OBJECT PAIR (SOP) CLASS

A Service-Object Pair (SOP) Class is defined by the union of an IOD and a DIMSE Service Group. The SOP
Class definition contains the rules and semantics which may restrict the use of the services in the DIMSE
Service Group and/or the Attributes of the 10D.

The selection of SOP Classes is used by Application Entities to establish an agreed set of capabilities to
support their interaction. This negotiation is performed at association establishment time as described in PS
3.7. An extended negotiation allows Application Entities to further agree on specific options within a SOP
Class.

Note: The SOP Class as defined in the DICOM Information Model is equivalent in ISO/OSI terminology to the
Managed Object Class. Readers familiar with object oriented terminology will recognize the SOP
Class operations (and notifications) as comprising the methods of an object class.

6.5.1 NORMALIZED AND COMPOSITE SOP CLASSES

DICOM defines two types of SOP Classes, Normalized and Composite. Normalized SOP Classes are
defined as the union of a Normalized IOD and a set of DIMSE-N Services. Composite SOP Classes are
defined as the union of a Composite IOD and a set of DIMSE-C Services.

Note: SOP Class Specifications play a central role for defining DICOM conformance requirements. It allows
DICOM Application Entities to select a well-defined application level subset of the DICOM V3.0
Standard to which they may claim conformance. See PS 3.2.

6.6 ASSOCIATION NEGOTIATION

Association establishment is the first phase of communication between peer DICOM compliant Application
Entities. The Application Entities shall use association establishment to negotiate which SOP Classes can
be exchanged and how this data will be encoded.

Association Negotiation is defined in PS 3.7.

6.7 SERVICE CLASS SPECIFICATION

A Service Class Specification defines a group of one or more SOP Classes related to a specific function
which is to be accomplished by communicating Application Entities. A Service Class Specification also
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defines rules which allow implementations to state some pre-defined level of conformance to one or more
SOP Classes. Applications may conform to SOP Classes as either a Service Class User (SCU) or Service
Class Provider (SCP).

Service Class Specifications are defined in PS 3.4.

Note: Such interaction between peer Application Entities work on a 'client/server model'. The SCU acts as the
‘client’, while the SCP acts as the 'server'. The SCU/SCP roles are determined during association
establishment.

7 DICOM model of the real-world

Figures 7-1a, 7-1b and 7-3 depict the DICOM view of the Real-World which identifies the relevant Real-World
Objects and their relationships within the scope of the DICOM Standard. It provides a common framework to
ensure consistency between the various Information Objects defined by the DICOM Standard.

Note: The relationship between study and result is complex, involving other Real-World Objects (e.g. the
interpreting physician). This Standard does not model these objects.
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MODEL OF THE REAL WORLD FOR THE PURPOSE OF MODALITY-IS INTERFACE

7.1 DICOM INFORMATION MODEL

The DICOM Information Model is derived from the DICOM Model of the Real-World. The DICOM Information
Model presented by Figures 7-2a, 7-2b and 7-2c identify the various I0Ds specified by this Standard and
their relationships. There is not always a one-to-one correspondence between DICOM Information Object
Definitions and Real-World Objects. For example a Composite IOD contains Attributes of multiple real-world
objects such as series, equipment, frame of reference, study and patient.

The entities in Figures 7-2a, 7-2b and 7-2c correspond to I0ODs defined in Annexes A through C.

7.2 ORGANIZATION OF ANNEXES A, B AND C

Annex A defines Composite 10D's (e.g. Images, Curves, Overlays) acquired on a number of Modalities (e.g.
CT, MR, NM, US, CR, Secondary Capture). These Composite 10D's reference Modules found in Annex C.

Annex B defines Normalized 10Ds (e.g. Patient, Study, Results, Film Session, Print Job) for a number of
Service Classes specified in PS 3.4. These Normalized 10Ds reference Module definitions found in Annex C.

7.3 EXTENSION OF THE DICOM MODEL OF THE REAL-WORLD

For the purpose of the Basic Worklist Management Service Class and the Modality Performed Procedure
Step SOP Classes an enhancement of the original DICOM Model of the Real-World is made, as depicted in
Figure 7-3.
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Annex G discusses the relationship of this extension to the original DICOM model of the real world.

Figure 7-3 is an abstract description of the real world objects invoked in the Modality-IS Interface. It is not to
be seen as a database scheme for an implementation.

Note: The real world model depicted in Figure 7.3 is influenced by the ISIS (Information System - Imaging
System) Model. The ISIS Model is being developed by the DICOM Committee, the College of American
Pathologists Image Exchange Committee (CAP-IEC), CEN/TC251/WG4/PT4-020: Modality-Information
System Interface Project Team, and Health Level Seven (HL7) as the Real World Model for the domain
of the Information System - Imaging System interface. The ISIS model is a common mapping of
CEN/TC251/WG3/PT-022, CEN/TC251/WG4/PT-020, HL7, CAP-IEC, and ACR-NEMA DICOM Real-
World-Models. The semantics of the objects and their attributes in this Standard are described in the
ISIS model. This supplement uses only the subset of the ISIS Model that contains objects relevant to
the Worklist. The ISIS Model ensures consistency with PT-022, CAP-IEC, and HL7.

7.3.1 Definition of the Extensions of the DICOM Real-World Model
7.3.1.1 PATIENT
A Patient is a person receiving, or registered to receive, healthcare services.

7.3.1.2 SERVICE EPISODE

A Service Episode is a collection of events, aggregated during an interval bounded by start and stop times
(e.g. an outpatient visit or a hospitalization). The definition of the start time, stop time, and included events
of a Service Episode is entirely arbitrary. A Service Episode is the context in which the treatment or
management of an arbitrary subset of a Patient’s medical conditions occurs. In the context of imaging
services, a Service Episode may involve one or more Healthcare Organizations (administrative entities that
authorize Healthcare Providers to provide services within their legal administrative domain, e.g. hospitals,
private physician’s offices, multispecialty clinics, nursing homes). A subset of Service Episode, the Facility
Episode, is the collection of events that fall under the accountability of a particular Healthcare Organization.
A Service Episode identifies the Certified Health Care Providers who have been delegated responsibility by
one or more Healthcare Organizations to provide healthcare services to the Patient. One or more Certified
Healthcare Providers (Organizations or individual persons, e.g. physician group practices, individual
physicians, technologists, nurses) may be accountable for the healthcare services provided in a Service
Episode. The Certified Health Care Providers are accountable to one or more Healthcare Organizations and
to the Patient for the outcomes of the services provided. A Service Episode may be associated with one or
more physical locations (e.g. different rooms, departments, buildings, or cities). One or more DICOM Visits
may be associated with a Service Episode.

Notes: 1. The Service Episode is defined both in the ISIS model and in this extension of the DICOM model of
the real world, to ensure consistency with PT3-022, CAP-IEC and HL7. The DICOM Visit is a part of the
Service Episode. The Service Episode describes several administrative aspects of healthcare, while
the DICOM Visit is limited to the description of one visit of a Patient to a facility.
2. In the context of the Modality Worklist SOP Class, only the DICOM Visit is of relevance, the Service
Episode Modules are not defined.

7.3.1.3 IMAGING SERVICE REQUEST

An Imaging Service Request is a set of one or more Requested Procedures selected from a list of Procedure
Types. An Imaging Service Request is submitted by one authorized imaging service requester to one
authorized imaging service provider in the context of one Service Episode. An Imaging Service Request
includes pertinent specific and general information. Each instance of an Imaging Service Request carries the
information common to one or more Requested Procedures requested at the same moment. An Imaging
Service Request may be associated with one or more DICOM Visits. The existence of an Imaging Service
Request will typically result in the creation of one or more Imaging Service Reports and the distribution of
Imaging Service Reports to one or more destinations.
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In the context of the Modality Worklist the information provided by the Imaging Service Request aims at
performing one or more imaging procedures, i.e. at acquiring new images. In the context of the General
Purpose Worklist the information provided by the Imaging Service Request supports a more general kind of
request, e.g. reporting, requesting an image processing procedure on an existing examination, etc.

7.3.1.4 PROCEDURE TYPE

A Procedure Type identifies a class of procedures. In the context of imaging services, a Procedure Type is
an item in a catalog of imaging procedures that can be requested and reported upon in an imaging service
facility. An instance of a Procedure Type typically has a name and one or more other identifiers. A
Procedure Type is associated with one or more Procedure Plans.

Note: The information content of this entity relates to the general identification of a Procedure Type rather
than to its decomposition into the protocol(s) required to perform a specific instance of a Requested
Procedure for a particular Patient.

7.3.1.5 REQUESTED PROCEDURE

A Requested Procedure is an instance of a Procedure of a given Procedure Type. An instance of a
Requested Procedure includes all of the items of information that are specified by an instance of a
Procedure Plan that is selected for the Requested Procedure by the imaging service provider. This
Procedure Plan is defined by the imaging service provider on the basis of the Procedure Plan templates
associated with the considered Procedure Type. An Imaging Service Request may include requests for
several different Requested Procedures. The purpose of this entity is to establish the association between
Imaging Service Requests and Procedure Types, to convey the information that belongs to this association
and to establish the relationships between Requested Procedures and the other entities that are needed to
describe them. A single Requested Procedure of one Procedure Type is the smallest unit of service that can
be requested, reported, coded and billed. Performance of one instance of a Requested Procedure is
specified by exactly one Procedure Plan. A Requested Procedure leads to one or more Scheduled
Procedure Steps involving Protocols as specified by a Procedure Plan. A Requested Procedure may be
associated with one or more DICOM Visits. A Requested Procedure may involve one or more pieces of
equipment.

7.3.1.6 SCHEDULED PROCEDURE STEP

A Modality Scheduled Procedure Step is an arbitrarily defined scheduled unit of service, that is specified by
the Procedure Plan for a Requested Procedure. A Modality Scheduled Procedure Step prescribes Protocol
which may be identified by one or more protocol codes. A Modality Scheduled Procedure Step involves
equipment (e.g. imaging Modality equipment, anesthesia equipment, surgical equipment, transportation
equipment), human resources, consumable supplies, location, and time (e.g. start time, stop time,
duration). While in the context of imaging services the scheduling of a Modality Scheduled Procedure Step
might include only a general designation of imaging Modality that could be satisfied by multiple pieces of the
same equipment type, the performance of one instance of a Modality Scheduled Procedure Step involves
one and only one piece of imaging Modality equipment.

The performance of a Modality Scheduled Procedure Step may result in the creation of zero or more
Modality Performed Procedure Step instances.

Notes: 1. The Procedure Step entity is provided to support management of the logistical aspects of
procedures (e.g. materials management, human resources, scheduling). The full definition of the
contents of Procedure Steps and protocols according to which they are performed is implementation
dependent and is beyond the scope of this Standard.

2. A Modality Scheduled Procedure Step may contribute to more than one Requested Procedure (e.g. a
Modality Scheduled Procedure Step requiring an intravenous iodine contrast injection might be shared
by an intravenous pyelogram and a CT examination). However, for billing purposes an instance of a
Modality Scheduled Procedure Step is typically considered to be a part of only one Requested
Procedure.
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7.3.1.7 PROCEDURE PLAN

A Procedure Plan is a specification that defines the set of Protocols that must be done in order to perform
the Scheduled Procedure Steps of a Requested Procedure. Each Scheduled Procedure Step is preformed
according to a single Protcol which may be identified by one or more Protocol Codes. The Protocols
actually performed during a Procedure Step may differ from those prescribed in the related Procedure Plan.
Audit of actually performed Protocols versus the prescribed Procedure Plan is an important element of
quality control, but is not specified by this Standard.

Note: The fact that Protocols Codes are in a given order in a Procedure Plan is not evident in Figure 7.3.
However, the order of Protocols is represented at the syntax level (i.e. as the sequence of items
present in the Protoco Code Sequence (0040,0008)).

7.3.1.8 PROTOCOL

A Protocol is a specificayion of actions prescribed by a Procedure Plan to perform a specific Procedure
Step. A Scheduled Procedure Step contains only one Protocol which may be conveyed by one or more
Protocol Codes. Typically, the code or codes identifying a Protocol instance would be selected from a
catalog of protocols. Multiple Protocols may not exist in one Scheduled Procedure Step.

7.3.1.9 MODALITY PERFORMED PROCEDURE STEP

A Performed Procedure Step is an arbitrarily defined unit of service that has actually been performed (not
just scheduled). Logically it corresponds to a Scheduled Procedure Step, but real-world conditions may
dictate that what is actually performed does not correspond exactly with what was requested or scheduled.

Note: For example, two or more Scheduled Procedure Steps, Requested Procedures or Imaging Service
Requests may have been generated by different Referring Physicians but may be satisfied be a single
Performed Procedure Step at the discretion of a Performing Physician or Operator. Alternatively, a
single Scheduled Procedure Step may need to be satisfied by multiple Performed Procedure Steps on
different types or instances of equipment, due to clinical need or failure conditions, or over extended
periods of time.

It contains information describing the type of procedure actually performed. This information is represented
by the Performed Protocol that may be defined by one or more Protocol Codes.

A Requested Procedure results in the creation of zero or more Performed Procedure Steps.
A Scheduled Procedure Step results in the creation of zero or more Performed Procedure Steps.

The Performed Procedure Step contains information about it’s state (e.g. in progress, discontinued or
completed).

A Modality Performed Procedure Step is a Performed Procedure Step that results from the acquisition of
images from a Patient or other Imaging Subject on a Modality.

It contains information describing the performance of a step of an imaging procedure, including data about
the performance of the procedure itself, radiation dose values to which the patient has been exposed if
ionizing radiation is in use, and data for billing and material management.

The Modality Performed Procedure Step contains references to zero or more Series of Images and other
Composite SOP Instances that may be created as part of the procedure step. A particular Series is part of
only one Modality Performed Procedure Step.
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7.3.1.10 GENERAL PURPOSE SCHEDULED PROCEDURE STEP

A General Purpose Scheduled Procedure Step is an arbitrarily defined scheduled unit of service, that is
specified by the Procedure Plans of one or more Requested Procedures. A General Purpose Scheduled
Procedure Step prescribes one Workitem that describes the procedure step to be performed. A General
Purpose Scheduled Procedure Step involves applications, human resources, location, and time resources
(e.g. start time, stop time, duration).

Notes: 1. In this section, application is the generic term used to designate software applications and pieces of
devices.
2. The status of a general Purpose Scheduled Procedure Step must not be confused with the status of
the Requested Procedure or Imaging Service Request to which it belongs. One General Purpose
Scheduled Procedure Step may be completed, but that does not imply that also the related Requested
Procedure has reached its completion.

A General Purpose Scheduled Procedure Step contains references to Composite SOP Instances or
Performed Procedure Steps, which denote the information to be used for the performance of the General
Purpose Scheduled Procedure Step.

7.3.1.11 GENERAL PURPOSE PERFORMED PROCEDURE STEP

A general Purpose Performed Procedure step is an arbitrarily defined unit of service that has actually been
performed ( not just scheduled ). Normally it corresponds to one General Purpose Scheduled Procedure
step, but real-world conditions may dictate that what is actually performed does not correspond exactly with
what was requested or scheduled.

Note: For example, two or more General Purpose Scheduled Procedure Steps, Requested Procedures or
Imaging Service Requests may have been generated by different Referring Physicians but may be
satisfied by a single General Purpose Performed Procedure Step at the discretion of a Performing
Physician or Operator. Alternatively, a single General Purpose Scheduled Procedure step may need to
be satisfied by multiple General Purpose Performed Procedure Steps on different types or instances of
equipment, due to clinical need or failure conditions, or over extended periods of time.

It contains information describing the type of procedure actually performed.

A Requested Procedure results in the creation of zero or more General Purpose Performed Procedure
Steps.

A General Purpose Scheduled Procedure Step results in the creation of zero or more General Purpose
Performed Procedure Steps.

The General Purpose Performed Procedure Step contains information about its state.
It contains information describing the performance of the general purpose procedure step of a procedure.

The General Purpose Performed Procedure step contains references to zero or more Composite SOP
Instances that have been created as part of the procedure step.

7.3.1.12 WORKITEM

A Workitem is one of the tasks prescribed by a Procedure Plan to perform an instance of a Requested
Procedure. Each General Purpose Scheduled Procedure Step will contain exactly one Workitem. The code
identifying a Workitem instance would be selected from a catalog of workitem types, for example with the
value of Image Processing or Interpretation.
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7.4 EXTENSION OF THE DICOM MODEL OF THE REAL-WORLD FOR THE GENERAL PURPOSE

WORKLIST

For the purpose of the General Purpose Worklist SOP Class in the Worklist Management Service Class an
extension of the DICOM Model of the Real-World is made, as depicted in Figures 7.4.a and 7.4.b.

This subset of the real-world model covers the requirements for the General Purpose Worklist SOP Class in

the Worklist Management Service Class.

Figures 7.4.a and 7.4.b are an abstract description of the real world objects involved in Workflow

Management.
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8 Encoding of Coded Entry Data

The primary method of incorporating coded entry data in DICOM IODs is the Code Sequence Attribute. Code
Sequence Attributes are encoded as a Sequence of ltems using a macro which is described in this section.
These Attributes typically include the string "Code Sequence” in the Attribute Name. Their purpose is to
encode terms by using codes from coding schemes.

Note: In this Standard, Code Sequence Attributes are defined for a variety of concepts, for example: Primary
Anatomic Structure Sequence (0008,2228) and other Attributes to describe anatomy; and Interventional
Drug Code Sequence (0018,0029), to document administration of drugs that have special significance
in Imaging Procedures.

Each Item of a Code Sequence Attribute contains the triplet of Coding Scheme Designator, the Code Value,
and Code Meaning. Other optional and conditional attributes may also be present.

For any particular Code Sequence Attributes, the range of codes that may be used for that attribute (the
Value Set) may be suggested or constrained by specification of a Context Group. The Module or Template
in which the attribute is used will specify whether or not the context group is baseline, defined or
enumerated. A Baseline Context Group lists codes for terms which are suggested and may be used, but are
not required to be used. A Defined Context Group lists codes for terms which shall be used if the term is
used, but which may be extended with codes for other terms. An Enumerated Context Group lists codes for
terms that shall be used, and no other codes or terms shall be used.

Context Groups are defined in a Mapping Resource, such as the DICOM Content Mapping Resource
(DCMR) specified in PS 3.16. Context Groups consist of lists of terms, including the Code Value
(0008,0100) and Coding Scheme Designator (0008,0102). Whether a Context Group is used as a Baseline,
Defined or Enumerated Context Group is defined not in the mapping resource, but rather in the Template or
Module in which the Code Sequence Attribute is used.

Context Groups are identified by labels referred to as Context Group Identifiers (CID).

8.1 CODE VALUE

The Code Value (0008,0100) is an identifier that is unambiguous within the Coding Scheme denoted by
Coding Scheme Designator (0008,0102) and Coding Scheme Version (0008,0103).

Note: The Code Value is typically not a natural language string, e.g. “T-04000".

8.2 CODING SCHEME DESIGNATOR, CODING SCHEME VERSION, AND PRIVATE CODING SCHEME
CREATOR UID

The attribute Coding Scheme Designator (0008,0102) identifies the coding scheme in which the code for a
term is defined.

Notes: 1. Typical coding schemes used in DICOM include “DCM” for DICOM defined codes, “SNM3” for
SNOMED version 3, “SRT” for SNOMED-RT, and “LN” for LOINC.

2. Coding scheme designators beginning with “99” and the coding scheme designator “L” are defined
in HL7 to be private or local coding schemes.
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If the Coding Scheme Designator (0008,0102) is not sufficient to identify the coding scheme uniquely and
unambiguously, additional attributes may be required.

The attribute Coding Scheme Version (0008,0103) may be used to identify the version of a coding scheme.

The attribute Private Coding Scheme Creator UID (0008,010C) may be used to more precisely identify a
private (rather than a standard) coding scheme.

Standard coding schemes are those that are listed in PS 3.16. That context group is based on a similar list
in the HL7 and ASTM 2538 standards.

In previous versions of the DICOM Standard, a provisional Coding Scheme Identifier of "99SDM" was used
for SNOMED codes that were used in DICOM.

Consequently, when a Coding Scheme Designator (0008,0102) of “99SDM” is encountered, it shall be
treated as equivalent to “SNM3” for the purpose of interpreting Code Value (0008,0100).

A Coding Scheme Designator (0008,0102) of “99SDM” or “SNM3” is defined to identify the SNOMED
Version 3 Coding Scheme unambiguously, hence the condition for inclusion of Coding Scheme Version
(0008,0103) is explicitly not satisfied.

8.3 CODE MEANING

The Code Meaning (0008,0104) is text which has meaning to a human and which conveys the meaning of
the term defined by the combination of Code Value and Coding Scheme Designator. Though such a
meaning can be “looked up” in the dictionary for the coding scheme, it is encoded for the convenience of
applications that do not have access to such a dictionary.

It should be noted that for a particular Coding Scheme Designator (0008,0102) and Code Value (0008,0100),
several alternative values for Code Meaning (0008,0104) may be defined. These may be synonyms in the
same language or translations of the Coding Scheme into other languages. Hence the value of Code
Meaning (0008,0104) shall never be used as a key, index or decision value, rather the combination of Coding
Scheme Designator (0008,0102) and Code Value (0008,0100) may be used. Code Meaning (0008,0104) is a
purely annotative, descriptive Attribute.

This does not imply that Code Meaning (0008,0104) can be filled with arbitrary free text. Only values defined
by the Coding Scheme shall be used.

8.4 MAPPING RESOURCE

The value of Mapping Resource (0008,0105) denotes the message/terminology Mapping Resource that
specifies the Context Group that specifies the Value Set. The Defined Terms for the value of Mapping
Resource (0008,0105) shall be:

“DCMR"= “DICOM Content Mapping Resource”,
"SDM"= "SNOMED DICOM Microglossary" (Retired).

PS 3.16 specifies the DICOM Content Mapping Resource (DCMR).

Note: Unless otherwise specified, the DCMR is the source of all Context Groups and Templates specified in
this Standard.
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8.5 CONTEXT GROUP VERSION

Context Group Version (0008,0106) conveys the version of the Context Group identified by Context Identifier
(0008,010F).

8.6 CONTEXT IDENTIFIER

The value of Context Identifier (0008,010F) identifies the Context Group defined by Mapping Resource
(0008,0105) from which the values of Code Value (0008,0100) and Code Meaning (0008,0104) were selected
or the Context Group defined by Mapping Resource (0008,0105) to which the Code Value (0008,0100) and
Code Meaning (0008,0104) have been added as a private Context Group extension by Context Group
Creator UID (0008,010E).

8.7 CODE SET EXTENSIONS

Code Set Extension Flag (0008,010B) may be used to designate a Code Value/Code Meaning pair as a
private extension of a Coding Scheme or Context Group. Code Set Extension Creator UID (0008,010D) may
be used to identify the person or organization who created an extension to a Context Group and/or Coding
Scheme. Context Group Local Version (0008,0107) conveys an implementation-specific private version
date/time of a Context Group that contains private code set extensions. See Section 8.8 of this Part for
further definition.

Notes: 1. These Attributes provide the means for users to extend code sets conveniently, while preserving
referential integrity with respect to the original Context Group Version. These attributes also enable
system administrators to track extensions so that they can be submitted to standards bodies as
change proposals for controlled terminologies.

2. The locally-defined (private) value of Context Group Local Version (0008,0107) typically would be a
more recent date than the standard value of Context Group Version (0008,0106) specified in the
standard message/terminology Mapping Resource that defines the Context Group.

8.8 STANDARD ATTRIBUTE SETS FOR CODE SEQUENCE ATTRIBUTES

Table 8.8-1 specifies the default set of Attributes encapsulated in the Items of Code Sequence Attributes.
These Attributes comprise the Code Sequence Macro.

Note: The instruction “ Include ‘Code Sequence Macro’ Table 8.8-1" may be used in an Information Object
Definition as a concise way to indicate that the attributes of Table 8.8-1 are included in the specification
of the Attribute Set of a Sequence of items. Additional constraints on the Code Sequence Data Element
(such as a Context Group that defines the value set) may be appended to the “Include ‘Code
Sequence Macro’ Table 8.8-1" instruction.

The default specifications of this Section are overridden within the scope of a Sequence Item or Code
Sequence Attribute or IOD by corresponding specifications defined within the scope of that Sequence Item
or Code Sequence Attribute or IOD. Additional Attributes may also be specified by the instantiation of the
macro.

The Basic Coded Entry Attributes fully define a Coded Entry. If it is desired to convey the list from which a
code has been chosen, then the optional Enhanced Encoding Mode Attributes may also be sent.
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Table 8.8-1 Common Attribute Set for Code Sequence Attributes
(Invoked as “Code Sequence Macro”)

Attribute Name | Tag | Type | Attribute Description
BASIC CODED ENTRY ATTRIBUTES
Code Value (0008,0100) 1C | See Section 8.1. Required if a sequence item is present.
Coding Scheme (0008,0102) 1C | See Section 8.2. Required if a sequence item is present.
Designator
Coding Scheme (0008,0103) 1C | See Section 8.2. Required if a sequence item is present and
Version the value of Coding Scheme Designator (0008,0102) is not
sufficient to identify the Code Value (0008,0100)
unambiguously.
Code Meaning (0008,0104) 1C | See Section 8.3. Required if a sequence item is present.
ENHANCED ENCODING MODE
Context Identifier (0008,010F) 3 See Section 8.6.
Mapping Resource (0008,0105) 1C | See Section 8.4. Required if Context Identifier (0008,010F) is
present.
Context Group (0008,0106) 1C | See Section 8.5. Required if Context Identifier (0008,010F) is
Version present.
Code Set (0008,010B) 3 Code Set Extension Flag (0008,010B) indicates whether the
Extension Flag Code Value/Code Meaning pair encoded in Code Value
(0008,0100) and Code Meaning (0008,0104) is a private
extension of a Context Group and/or Coding Scheme. See
Section 8.7 of this Part.
Enumerated Values: “Y”, "N”
If Context Identifier (0008,010F) is present, then "Y" shall
mean "The Code Value/Code Meaning pair is a private
extension of the Context Group designated by Context
Identifier (0008,010F)."
If no value of Context Identifier (0008,010F) is present, then
"Y" shall mean "The Code Value/Code Meaning pair is a
private extension of the Coding Scheme designated by
Coding Scheme Designator (0008,0102) and Coding Scheme
Version (0008,0103).
Context Group (0008,0107) 1C | See Section 8.7. Required if the value of Code Set Extension
Local Version Flag (0008,010B) is "Y".
May also be present if the Context Group denoted by Context
Identifier (0008,010F) contains private code set extensions.
Private Coding (0008,010C) 3 Private Coding Scheme Creator UID (0008,010C) identifies
Scheme Creator the organization that created and/or maintains the private
uiD Coding Scheme used, if any. See Section 8.2.
Code Set (0008,010D) 1C | Code Set Extension Creator UID (0008,010D) identifies the
Extension Creator person or organization who created an extension to a Coding
uiD Scheme or Context Group. See Section 8.7.
Required if the value of Code Set Extension Flag (0008,010B)
is"Y".
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9 TEMPLATE IDENTIFICATION MACRO

A Template for SR Documents defines a set of constraints on the relationships and content (Value Types,
Codes, etc.) of Content Items that reference such a Template. Specific Templates for SR Documents are
defined either by the DICOM Standard or by users of the Standard for particular purposes.

The presence of a referenced Template reflects that the referenced Template was used in the creation of the
associated Content Item. The use by the SR Storage SCP of Templates is beyond the scope of the DICOM
Standard. Usage of Templates for SR Documents may improve comparability of essential data, facilitate
data-entry and revisions, enable automatic processing and simplify presentation of information to the user.

Table 9-1 specifies the set of Attributes that identify Templates. These Attributes comprise the Template
Macro. Attribute Descriptions in Table 9-1 refer to similar attributes of the Code Sequence Macro in Section

8.8 of this Part.

Table 9-1

Template Identification Macro Attributes Description

Attribute Name Tag Type Attribute Description

Template Identifier (0040,DB00) 1 Template identifier.

Mapping Resource (0008,0105) 1 Mapping Resource that defines the template. See Section
8.4.

Template Version (0040,DBO06) 1C | Version of the Template. See Section 8.5. Required if the
Template Identifier (0040,DB00) and Mapping Resource
(0008,0105) are not sufficient to identify the template
unambiguously.

Template Local (0040,DBO0O7) 1C | Local version number assigned to a template that contains

Version private extensions. See Section 8.7.
Required if the value of Template Extension Flag (0040,DB0B)
is"Y".

Template Extension | (0040,DBOB) 1C | Indicates that the template is a private extension of the

Flag

template denoted by Template Identifier (0040,DB00),
Mapping Resource (0008,0105) and Template Version
(0040,DB06). See Section 8.7 of this Part.

Enumerated Values: Y, N

"Y" shall mean the template is a private extension of the
template designated by Template Identifier (0040,DB00),
Mapping Resource (0008,0105) and Template Version
(0040,DBO06).

Required if the template is a private extension of the template
designated by Template Identifier (0040,DB00), Mapping
Resource (0008,0105) and Template Version (0040,DB06).
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Template Extension [ (0040,DBOC) 2C | Identifies the organization that created and/or maintains an
Organization UID extension to a template, if defined. See Section 8.7.
Required if the value of Template Extension Flag (0040,DB0OB)
iS "Y"_
Template Extension | (0040,DBOD) 2C | Identifies the person who created and/or maintains an

Creator UID

extension to a template. See Section 8.7.

Required if the value of Template Extension Flag (0040,DB0B)
is "Y".




PS 3.3 - 2001
Page 35

Annex A Composite information object definitions
(Normative)

A.1 ELEMENTS OF AN INFORMATION OBJECT DEFINITION
Each Composite Information Object Definition is composed of the following Sections

a. 10D Description
b. 10D Entity-Relationship Model
c. |OD Module Table

Sections A.1.1 through A.1.3 of this document define the requirements of a) through c) above.

A.1.1 10D Description
This Section provides a brief description of the I0D. Specifically, this description includes:

%  The Real-World Object which is represented by the 10D
%  Information as to the scope of the represented object if appropriate

A.1.2 10D Entity-Relationship Model

This Section of an 10D provides the Entity-Relationship (E-R) Model which depicts the relationships of the
components or Information Entities (IE) of the specified 10D. It forms an 10D specific information model. This
E-R model provides the complete context of how the composite instance information shall be interpreted
when a composite instance is exchanged between two DICOM Application Entities.

Even though composite instances are sent as discrete individual components, each Composite Instance
IOD E-R Model requires that all composite instances which are part of a specific study shall share the same
context. That is, all composite instances within a specific patient study share the same patient and study
information; all composite instances within the same series share the same series information; etc.

Figure A.1-1 is the DICOM Composite Instance 10D Information Model. It applies to all of the Composite
Instance IODs defined in Annex A. However, a subset of this model may be specified by each individual
Composite Instance 10D to accurately define the context for specific composite instance exchange.

Sections A.1.2.1 through A.1.2.10 describe the Information Entities (IE) which comprise the Composite
Instance I0Ds defined in this Annex.
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DICOM COMPOSITE INSTANCE 10D INFORMATION MODEL

Each Series shall contain at least one Curve IE, VOI Lookup Table IE, Overlay IE, Modality LUT IE, Stored
Print IE, Presentation State IE, SR Document IE or Image IE.

A.1.2.1 PATIENT IE
The Patient IE defines the characteristics of a patient who is the subject of one or more medical studies
which produce medical images.

The Patient IE is modality independent.

A.1.2.2 STUDY IE

The Study IE defines the characteristics of a medical study performed on a patient. A study is a collection
of one or more series of medical images, presentation states, SR documents, overlays and/or curves which
are logically related for the purpose of diagnosing a patient. Each study is associated with exactly one
patient.

A study may include composite instances that are created by a single modality, multiple modalities or by
multiple devices of the same modality.

The Study IE is modality independent.
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A.1.2.3 SERIES IE

The Series IE defines the Attributes which are used to group composite instances into distinct logical sets.
Each series is associated with exactly one Study.

The following criteria group composite instances into a specific series:

a. All composite instances within a series must be of the same modality

b. If a specific Composite Instance IOD specifies the support of a Frame of Reference IE, all
composite instances within the series shall be spatially or temporally related to each other;
therefore, each series is associated with exactly one Frame of Reference IE

c. If a specific Composite Instance IOD specifies the support of the Equipment IE, all composite
instances within the series shall be created by the same equipment; therefore, each series is
associated with exactly one Equipment IE

d. All composite instances within a series shall have the same series information

Overlays and Curves may be grouped into a Series with or without Images. The Equipment IE and Frame of
Reference IE are irrelevant to the Overlay IE and Curve IE.

Presentation States shall be grouped into Series without Images (i.e. in a different Series from the Series
containing the Images to which they refer). The Frame of Reference IE is irrelevant to the Presentation State
IE.

Note: The Series containing Presentation States and the Series containing the Images to which they refer
are both contained within the same Study.

Waveforms shall be grouped into Series without Images. A Frame of Reference IE may apply to both
Waveform Series and Image Series.

SR Documents shall be grouped into Series without Images. The Frame of Reference IE does not apply to
SR Document Series.

A.1.2.4 EQUIPMENT IE

The Equipment IE describes the particular device which produced the series of composite instances. A
device may produce one or more series within a study. The Equipment IE does not describe the data
acquisition or image creation Attributes used to generate the composite instances within a series. These
Attributes are described in the composite instance specific IEs (e.g. the Image IE).

A.1.2.5 FRAME OF REFERENCE IE
The Frame of Reference IE identifies the coordinate system which conveys spatial and/or temporal

information of composite instances in a series.

When present, a Frame of Reference IE may be related to one or more series. In this case, it provides the
ability to spatially or temporally relate multiple series to each other.

A.1.2.6 IMAGE IE

The Image IE defines the Attributes which describe the pixel data of an image. The pixel data may be
generated as a direct result of patient scanning (termed an Original Image) or the pixel data may be derived
from the pixel data of one or more other images (termed a Derived Image). An image is defined by its image
plane, pixel data characteristics, gray scale and/or color mapping characteristics, overlay planes and
modality specific characteristics (acquisition parameters and image creation information).

An image is related to a single series within a single study.
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The pixel data within an Image IE may be represented as a single frame of pixels or as multiple frames of
pixel data. The frames of a Multi-frame image (a cine run or the slices of a volume) are sequentially ordered
and share a number of common properties. A few Attributes may vary between frames (eg.-Time, Angular
Displacement, Slice Increment). All common Image IE Attributes refer to the first frame of a multiple frame
image.

Overlay, Lookup Table and Curve data may be included within an Image IE only if this information is directly
associated with the image.

A.1.2.7 OVERLAY IE

The Overlay IE defines the Attributes which describe an independent set of Overlay Planes. The Overlay IE
may represent in a bit-map format, graphics or text and is used to indicate such items as region of interest,
reference marks and annotations. These Overlay Planes may or may not be coincident with an image. If the
Overlay Plane is coincident with an image, sufficient information shall be available to allow an overlay to be
presented at a display station superimposed on a particular image with which it is associated. An Overlay |E
shall be related to only one Series IE.

An Overlay Plane may be represented as a single frame (when associated with a single frame image) or as
multiple frames of overlay planes (when associated with a Multi-frame image).

Notes: 1. Examples of independent overlay planes are:
a) line drawings which illustrate the equipment and patient setup prescribed
b) line drawings which represent anatomy, pointers and text
c¢) drawings showing the layout of images and text fields for filming formats

2. The Overlay IE is similar in concept to the 'Graphics Data Set' defined by earlier versions of this
Standard.

A.1.2.8 CURVE IE

A Curve is used to represent graphical data that can be specified as a series of connected points. Curve
data may or may not be superimposed on a coincident image. An independent Curve, like an independent
Overlay, can exist as would an image without any Pixel Data. Curves can be used to specify multi-
dimensional graphs, regions of interest, and annotation. Curve Data is not compressed in any of the DICOM
Standard Transfer Syntaxes specified in PS 3.5.

Each curve is specified as a series of connected points. One or more Curves shall be described by using
one or more even numbered Repeating Groups (5000-501E,eeee) whose attributes are described in the
Curve Module. The Type of Data (50xx,0020) contained in the Curve shall be specified. For independent
Curves, the Curve Identification Module is used to identify the Curve.

A.1.2.9 MODALITY LUT IE

The Modality LUT IE defines the Attributes which describe the transformation of manufacturer dependent
pixel values into pixel values which are manufacturer independent (e.g. Hounsfield units for CT, Optical
Density for film digitizers, etc.). The Modality LUT may be contained within an image, or a presentation state
which references an image, or as a Standalone Modality LUT which references an image. When the
transformation is linear, the Modality LUT is described by Rescale Slope (0028,10530) and Rescale
Intercept (0028,1052). When the transformation is non-linear, the Modality LUT is described by Modality LUT
Sequence (0028,3000).

A.1.2.10 VOI LUT IE

The VOI LUT IE defines the Attributes which describe the transformation of the modality pixel values into
pixel values which are meaningful for print, display, etc. This transformation is applied after any Modality
LUT. The VOI LUT may be contained within an image, or a presentation state which references an image, or
as a Standalone VOI LUT which references an image. When the transformation is linear, the VOI LUT is
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described by the Window Center (0028,1050) and Window Width (0028,1051). When the transformation is
non-linear, the VOI LUT is described by VOI LUT Sequence (0028,3010).

A1.2.11 PRESENTATION STATE IE

The Presentation State IE defines how a referenced image (or images) will be presented (e.g. displayed) in a
device independent grayscale space (i.e. in P-Values), and what graphical annotations and spatial and
grayscale contrast transformations will be applied to the referenced image pixel data.

A.1.212 WAVEFORM IE

The Waveform IE represents a multi-channel time-based digitized waveform. The waveform consists of
measurements of some physical qualities (e.g., electrical voltage, pressure, gas concentration, or sound),
sampled at constant time intervals. The measured qualities may originate, for example, in any of the
following sources:

a. the anatomy of the patient,
therapeutic equipment (e.g., a cardiac pacing signal or a radio frequency ablation signal),

equipment for diagnostic synchronization (e.g., a clock or timing signal used between distinct
devices),

d. the physician’s voice (e.g., a dictated report).

The sample data within a Waveform IE may represent one or more acquired channels. Several signal
channels acquired at the same sampling rate can be multiplexed (by interleaving samples) in a single
multiplex group. (See also Annex J.)

A.1.2.13 SR DOCUMENT IE

The SR Document IE defines the Attributes which describe the content of an SR Document. These include
semantic context as well as Attributes related to document completion, verification and other
characteristics. An SR Document SOP Instance is related to a single Series within a single Study.

A.1.3 10D Module Table

This Section of each 10D defines in a tabular form the Modules comprising the 10D. The following
information must be specified for each Module in the table:

%  The name of the Module
% A reference to the Section in Annex C which defines the Module
%  The usage of the Module; whether it is:
¥ Mandatory (see A.1.3.1)
% Conditional (see A.1.3.2)
¥ User Option (see A.1.3.3)
The Modules referenced are defined in Annex C.

A.1.3.1 MANDATORY MODULES

For each 10D, Mandatory Modules shall be supported per the definitions, semantics and requirements
defined in Annex C.

A.1.3.2 CONDITIONAL MODULES

Conditional Modules are Mandatory Modules if specific conditions are met. If the specified conditions are not
met, this Module shall not be supported; that is, no information defined in that Module shall be sent.
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A.1.3.3 USER OPTION MODULES

User Option Modules may or may not be supported. If an optional Module is supported, the Attribute Types
specified in the Modules in Annex C shall be supported.

A.1.4 Overview of the Composite IOD Module Content

Tables A.1-1 and A.1-2 provide an overview of the Modules used throughout the Composite I0Ds. This table
is for informative purposes only. It is based on the 10D definitions found in the remaining Sections of Annex
A which are normative.



l

Table A.1-1
COMPOSITE INFORMATION OBJECT MODULES OVERVIEW - IMAGES
10Ds CR|cT |MR|NM | us|US|SC|SC|SC|SC|SC|XA|RF|RT|PET| DX |MG| 10 |VL VL |VL |VL
Modules MF MF [ MF| MF | MF IM EN (MC|SL | PH
SB|GB [GW|TC
Patient MIM[MI M| M| M| M|{M|M[M|M[M|M|M|{M|M[M|M[M]|M|[M]|M
Specimen Uulujfu M| M|C
Identification
GeneralStudy [ M[ M| M| M| M| M| M| M[M[M|M|M|M|M|M[M[M|[M|M|M|M]|M
Patient Study vu|j]ufvjufuvujufjuju|luju|J]ufujufujululju|J]ufluluflu]u
GeneralSeries M| M| M[ M| M[M|M[M|M[M|M|[M|M MIM[M|M|[M|M|M]|M
CR Series M
NM/PET Patient M M
Orientation
PET Series M
PET Isotope M
PET Multi-gated C
IAcquisition
RT Series M
DX Series M| M|[M
Mammo Series M
Intra-oral Series M
Frame Of M|M|U|[U]|U u|M|l[U|C]|U M
Reference
U S Frame of c|C
Ref.
Synchronizatio ulu
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10Ds CR|CT|MR[NM | Us[US|SC|SC[SC|SC | SC|XA|RF|RT|PET|DX|MG|I0 [VL |VL|VL |VL
Modules MF MF | MF | MF | MF IM EN |MC| SL | PH
SB|GB [GW|TC
General M[M[M[{M[M[M[U|JU|JUJUJU| MMM M| M M| M|M|M|M|M
Equipment
ISC Ecuipment M{M|M|[M]|M
Generallmage [ M| M| M[ M| M M| M[M|M[M|M|M|M|M[M|M[M|M[M|M[M| M
Image Plane YERY M
Image Pixelk | MM M| M| M| M|{M|M|[M|M[M|M[M|M|[M|[M|M|[M|M|[M|M|[M
NM Image Pixel M
PaletteColor c|cC
Lookup Table
Contrasy clc|c c|c clc|c ulul|u
Bolus
Cine M c|c|jcjcfc|cj|c
Multi-frame M M MIM[M|M|C|[C]|C
NM Multi-frame M
Frame Pointers ulufuflujlu]lu
Mask c|C
Display Shutter uj|u Uulujfu
Device Uujlu Uuluj|u
Therapy ul|u Uulujf|fu
CR Image M
CT Image M
MR Image M
NM Image M




I0Ds
Modules

CR

CT

MR

NM

us

us
MF

SC

SC
MF
SB

SC
MF
GB

SC
MF
GwW

SC
MF
TC

XA

RF

RT
M

PET

DX

MG

VL
EN

VL
MC

VL
SL

VL
PH

NM Isotope

NM Detector

NM TOMO
IAcquisition

NM Multi-Gated
IAcquisition

NM Phase

NM Reconstruction

US Region
Calibration

US Image

SC Image

SC Multi-frame
Image

SC Multi-frame
Vector

PET mage

X-Ray Image

X-Ray
IAcquisition

X-Ray
Collimator

X-Ray Table

XRF Positioner
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I0Ds

CR|CT |MR[NM |[uUs|US|SC|SC|SC|SC| SC|XA RF|RT|PET| DX [MG| IO |VL |VL|VL [VL
Modules MF MF | MF | MF | MF IM EN |MC| SL | PH
SB|[GB [GW|TC
X-Ray Tomo C ulu|uU
IAcquisition
X-Ray uflu|uU
IAcquisition
Dose
X-Ray ujlujf|u
Generation
X-Ray Filtration Uulujf|fu
X-Ray Grid ujlujf|u
XA Positioner M
DX Anatomy M| M[M
Imaged
DX Image MMM
DX Detector M| M|[M
DX Positioning Uulujf|u
Mammo Image M
Intra-oral Image M
VL Image MIMIMI M
Slide M
Coordinates
RT Image M
IApproval U
Overlay Plane [ U | U [ U | U | U U uj|u ujc|fc|jc|lujuluilu




Notes:

10Ds CR|CT [MR|NM | uUs|US|SC|SC|[SC|SC| SC|XA|RF|RT|PET|DX [MG| 10 |VL |VL|VL [VL
Modules MF MF | MF | MF | MF IM EN |[MC|SL | PH
SB|GB [GW|TC
Multi-frame U c|cC
Overlay
Curve M+ | M*
Identification
Curve U U | M| M Uuflfuj|fu uluj|uU
lAudio ulu U
Modality LUT U U c|C | U
IVOI LUT UuUjJufluUulJUujJju|fu]|uU c|C ujufjfuflujcj|ci|c
Image ulu|uU
Histogram
IAcquisition MIM[M|M|M|M|M
Context
soPCoomon M| MM MMM M M[M|M M[M|IM| M[M|I M| M[M|M|M[M|M
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* The notation next to M and U indicates a special condition for these modules. Refer to the corresponding Information Object Definitions in this

Annex for details.

1. The original US Image IOD and US multi-frame 10D, and the associated US and US multi-frame Storage SOP Class UID have been retired.
New US and US multi-frame Image 10Ds are defined, as shown in Table A.1-1 which includes the Palette Color Lookup Table module.

2. The original NM Image 10D and the associated NM Storage SOP Class UID have been retired. A completely new NM Image 10D is defined, as

shown in Table A.1-1.






COMPOSITE INFORMATION OBJECT MODULES OVERVIEW - NON-IMAGES

Table A.1-2
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I0Ds
Modules

St.
ov

St.

Basic
Study
Descr.

St.
Mod
LUT

St.
VOl
LUT

Pre
s St

RT
Dose

RT
Struc
Set

RT
Plan

RT
Beam
Rec

RT
Bchy
Rec

RT
Sum

PET
Ccv

Basic
\Voice
Audio

12
Lead
ECG

Gen
ECG
WF

Amb
ECG
WF

Hemo
WF

Basic
Card
EP

Basic
Text
SR

Enhan
SR

Comp
SR

Key
Object]
Seln

Mam
CAD

Patient

M

M

M

M

M

M

M

M

M

M

M

M

Patient
Summary

Specimen
Identification

General Study

Patient Study

c

Study Content

General Series

PET Series

PET Isotope

PET Multi-gated
IAcquisition

o[

RT Series

Presentation
Series

ISR Document
Series

Key Object
Document
Series

Frame Of
Reference

Synchronizatio
n
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I0Ds
Modules

St.
ov

St.

Basic
Study
Descr.

St.
Mod
LUT

St.
VOl
LUT

Pre
s St

RT
Dose

RT
Struc
Set

RT
Plan

RT
Beam
Rec

RT
Bchy
Rec

RT
Sum

PET
Cv

Basic
\Voice
Audio

12
Lead
ECG

Gen
ECG
WF

Amb
ECG
WF

Hemo
WF

Basic
Card

Basic
Text
SR

Enhan
SR

Comp
SR

Key
Object]
Seln

Mam
CAD

General
Equipment

General Image

Image Plane

Image Pixel

Multi-frame

oO|j|o (oo

Mask

Display Shutter

Bitmap Display
Shutter

RT Dose

RT DVH

Structure Set

ROI Contour

RT Dose ROI

oO|jof(o|lc |2

RT ROI
(Observations

RT General
ITreatment
Record

RT Treatment
Machine
Record

Measured Dose
Reference
Record
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I0Ds
Modules

St.
ov

St.

Basic
Study
Descr.

St.
Mod
LUT

St.
VOl
LUT

Pre
s St

RT
Dose

RT
Struc
Set

RT
Plan

RT
Beam
Rec

RT
Bchy
Rec

RT
Sum

PET
Cv

Basic
\Voice
Audio

12
Lead
ECG

Gen
ECG
WF

Amb
ECG
WF

Hemo
WF

Basic
Card

Basic
Text
SR

Enhan
SR

Comp
SR

Key
Object]
Seln

Mam
CAD

Calculated
Dose
Reference
Record

RT Beams
Session Record

RT Brachy
Session Record

RT Treatment
Summary
Record

RT General Plan|

RT Prescription

RT Tolerance
Tables

RT Patient
Setup

RT Fraction
Scheme

RT Beams

RT Brachy
IApplication
Setups

IApproval

ISR Document
General

ISR Document
Content

Key Object
Document
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I0Ds
Modules

St.
ov

St.

Basic
Study
Descr.

St.
Mod
LUT

St.
VOl
LUT

Pre
s St

RT
Dose

RT
Struc
Set

RT
Plan

RT
Beam
Rec

RT
Bchy
Rec

RT
Sum

PET
Cv

Basic
\Voice
Audio

12
Lead
ECG

Gen
ECG
WF

Amb
ECG
WF

Hemo
WF

Basic
Card

Basic
Text
SR

Enhan
SR

Comp
SR

Key
Object]
Seln

Mam
CAD

Overlay
Identification

Overlay Plane

Multi-frame
Overlay

Curve
Identification

Curve

PET Curve

IAudio

\Waveform
Identification

\Waveform

\Waveform
IAnnotation

Displayed Area

Overlay/Curve
IActivation

Graphic
IJAnnotation

Spatial
Transformation

Graphic Layer

Modality LUT

\VOI LUT
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I0Ds St. | St. | Basic| St. [ St. [Pre| RT [ RT | RT | RT | RT | RT |PET|Basic| 12 |Gen [Amb|Hemo|Basic|Basic |[Enhan|Comp| Key |Mam
Modules | OV | QV [Study Mod|VOl|s St|pose|Struc|Plan [Beam|Bchy |Sum| CV |Voice|Lead| ECG |ECG| WF |Card | Text | SR | SR [Object| CAD
Descr.[LUT [LUT Set Rec | Rec Audio| ECG| WF | WF EP | SR Seln

Softcopy VOI C
LUT

Softcopy M
Presentation
LUT

Image
Histogram

Presentation M
State

LUT M| M
Identification

IAcquisition M M M U M M
Context

SOP Common M| M M M| M M M M M M M| M M M M M M M M M M M M

* The notation next to M and U indicates a special condition for these modules. Refer to the corresponding Information Object Definitions in this Annex for details.
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A.2 COMPUTED RADIOGRAPHY IMAGE INFORMATION OBJECT DEFINITION

A.2.1 CR Image IOD Description

The Computed Radiography (CR) Image Information Object Definition specifies an image which has
been created by a computed radiography imaging device.

Note: Digital Luminescence Radiography is an equivalent term for computed Radiography.

A.2.2 CR Image IOD Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the CR Image IOD. The Frame of Reference IE, Overlay IE, Modality LUT IE, VOI
LUT IE and Curve IE are not components of the CR Image IOD.

A.2.3 CRImage IOD Module Table

Table A.2-1
CR IMAGE IOD MODULES
IE Module Reference Usage
Patient Patient C.7.11 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.7.31 M
CR Series cs8.11 M
Equipment General Equipment C.751 M
Image General Image C.76.1 M
Image Pixel C.7.6.3 M
Contrast/bolus C.7.6.4 C - Required if contrast media was
used in this image
CR Image c.8.1.2
Overlay Plane C.9.2 U
Curve C.10.2 U
Modality LUT Cc.11.1 U
VOILUT C.11.2 U
SOP Common c.12.1 M

A.3 COMPUTED TOMOGRAPHY IMAGE INFORMATION OBJECT DEFINITION
A.3.1 CT Image IOD Description

The Computed Tomography (CT) Image Information Object Definition (IOD) specifies an image which
has been created by a computed tomography imaging device.

A.3.2 CT image IOD Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the CT Image IOD. The Overlay IE, Modality LUT IE, VOI LUT IE and Curve IE are
not components of the CT Image 10D.
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A.3.3 CT Image IOD Module Table
Table A.3-1
CT IMAGE IOD MODULES
IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.7.31 M
Frame of Frame of Reference C.74.1 M
Reference
Equipment General Equipment C.751 M
Image General Image C.76.1 M
Image Plane C.7.6.2 M
Image Pixel C.7.6.3 M
Contrast/bolus C.76.4 C - Required if contrast media was
used in this image
CT Image c.8.2.1 M
Overlay Plane C.9.2 U
VOI LUT C.11.2 U
SOP Common c.12.1 M

A.4 MAGNETIC RESONANCE IMAGE INFORMATION OBJECT DEFINITION
A.4.1 MR Image IOD Description

The Magnetic Resonance (MR) Image Information Object Definition (IOD) specifies an image which
has been created by a magnetic resonance imaging device.

A.4.2 MR image IOD Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the MR Image 10D. The Overlay IE, Modality LUT IE, VOI LUT IE and Curve IE are
not components of the MR Image 10D.
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A.4.3 MR Image IOD Module Table

Table A.4-1
MR IMAGE 10D MODULES
IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.7.31 M
Frame of Frame of Reference C.74.1 M
Reference
Equipment General Equipment C.751 M
Image General Image C.76.1 M
Image Plane C.7.6.2 M
Image Pixel C.7.6.3 M
Contrast/bolus C.76.4 C - Required if contrast media was
used in this image
MR Image C.8.3.1 M
Overlay Plane C.9.2 U
VOI LUT C.11.2 U
SOP Common c.12.1 M

A.5 NUCLEAR MEDICINE IMAGE INFORMATION OBJECT DEFINITION
A.5.1 NM Image IOD Description

The Nuclear Medicine (NM) Image Information Object Definition (I0OD) specifies an image which has
been created by a nuclear medicine imaging device. This includes data created by external
detection devices which create images of the distribution of administered radioactive materials in the
body. Depending on the specific radio pharmaceutical administered and the particular imaging
procedure performed, problems involving changes in metabolism, function, or physiology can be
investigated and various regional pathologies can be studied.

A.5.2 NM Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the NM Image 10D. The Modality LUT IE and VOI LUT IE are not components of
the NM Image IOD.

A.5.3 NM Image IOD Module Table (Retired)

Section A.5.3 was defined in a previous version of the DICOM Standard. The Section is now retired.
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Table A.5-1
NM IMAGE |IOD MODULES
IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.7.31 M
NM/PET Patient Orientation C.8.4.6 M
Frame of Frame of Reference C74.1 U
Reference
Equipment General Equipment C.751 M
Image General Image C.76.1 M
Image Pixel C.7.6.3 M
NM Image Pixel c.8.4.7 M
Multi-frame C.7.6.6 M
NM Multi-frame C.8.4.8 M
NM Image C.8.4.9 M
NM Isotope C.8.4.10 M
NM Detector Cc.8.4.11 M
NM TOMO Acquisition C.8.4.12 C - Required if Image Type
(0008,0008) Value 3 is TOMO,
GATED TOMO, RECON TOMO or
RECON GATED TOMO
NM Multi-gated Acquisition C.8.4.13 C - Required if Image Type
(0008,0008) Value 3 is GATED,
GATED TOMO, or RECON GATED
TOMO
NM Phase c.8.4.14 C - Required if Image Type
(0008,0008) Value 3 is DYNAMIC
NM Reconstruction C.8.4.15 C - Required if Image Type
(0008,0008) Value 3 is RECON
TOMO or RECON GATED TOMO
Overlay Plane C.9.2 U
Multi-frame Overlay C.93 U
Curve C.10.2 U
VOI LUT C.11.2 U
SOP Common c.121 M
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A.6 ULTRASOUND IMAGE INFORMATION OBJECT DEFINITION
A.6.1 US Image IOD Description

The Ultrasound (US) Image Information Object Definition specifies an image which has been created
by an ultrasound imaging device.

A.6.2 US Image IOD Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the US Image 10D. The Overlay IE, Modality LUT IE and VOI LUT IE are not
components of the US Image 10D.

A.6.3 US Image IOD Module Table (Retired)

Section A.6.3 was defined in a previous version of the DICOM Standard. The Section is now retired.
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A.6.4 US Image IOD Module Table
Table A.6-1
US IMAGE 10D MODULES
IE Module Reference Usage
Patient Patient c.71.1 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.7.3.1 M
Frame of Frame of Reference C.74.1 u
Reference
US Frame of Reference C.8.54 C - Required if images are spatially
related
Synchronization C.74.2 U
Equipment General Equipment C.751 M
Image General Image C.76.1 M
(See A.6.4.1) Image Pixel C.7.6.3 M
Contrast/bolus C.7.6.4 C - Required if contrast media was
used in this image
Palette Color Lookup Table C.7.9 C - Required if Photometic
Interpretation (0028,0004) has a
value of PALETTE COLOR
US Region Calibration C.855 U
US Image C.8.5.6 M
Overlay Plane c.9.2 U
VOI LUT C.11.2 0]
SOP Common C.121 M
Curve Curve Identification c.10.1 M
(See A.6.4.1) Curve C.10.2 M
Audio C.10.3 u
SOP Common C.121 M
Note: For the purpose of conveying ultrasound protocol data management information it is

recommended that the Performed Protocol Code Sequence (0040,0260) be assigned the
code value(s) of the performed ultrasound protocol, if any. The Baseline Context Group for
these code values is Context ID 12001 (defined in PS 3.16).

A.6.4.1 Mutually Exclusive IEs

The Image and Curve IEs are mutually exclusive. Each SOP Instance using this IOD shall contain
exactly one of these IEs.
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A.7 ULTRASOUND MULTI-FRAME IMAGE INFORMATION OBJECT DEFINITION
A.7.1 US Image IOD Description

The Ultrasound (US) Multi-frame Image Information Object Definition specifies a Multi-frame image
which has been created by an ultrasound imaging device.

A.7.2 US Multi-Frame Image IOD Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Application Information
Model which directly reference the US Multi-frame Image IOD. The Overlay IE, Modality LUT IE and
VOI LUT IE are not components of the US Multi-frame Image IOD.

A.7.3 US Image IOD Module Table (Retired)
Section A.7.3 was defined in a previous version of the DICOM Standard. The Section is now retired.
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A.7.4 US Multi-Frame Image 10D Module Table
Table A.7-1
US MULTI-FRAME IMAGE 10D MODULES
IE Module Reference Usage
Patient Patient c.711 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.7.3.1 M
Frame of Frame of Reference C.74.1 U
Reference US Frame of Reference Cc.854 C - Required if images are spatially
related
Synchronization C.74.2 C — Required if Modality (0008,0060)
= IVUS.
May be present otherwise.
Equipment General Equipment C.75.1 M
Image General Image C.7.6.1 M
(See A.7.4.1) Image Pixel C.7.6.3 M
Contrast/bolus C.7.6.4 C - Required if contrast media was
used in this image.
Cine C.7.6.5 M
Multi-frame C.7.6.6 M
Palette Color Lookup Table C.7.9 C - Required if Photometric
Interpretation (0028,0004) has a
value of PALETTE COLOR
US Region Calibration C.8.5.5 U
US Image C.8.5.6 M
VOI LUT C.11.2 0]
SOP Common C.121 M
Curve Curve Identification C.101 M
(see A.7.4.1) Curve C.10.2 M
Audio C.10.3 u
SOP Common C.121 M
Note: For the purpose of conveying ultrasound protocol data management information it is

recommended that the Performed Protocol Code Sequence (0040,0260) be assigned the
code value(s) of the performed ultrasound protocol, if any. The Baseline Context Group for
these code values is Context ID 12001 (defined in PS 3.16).
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A.7.4.1 MUTUALLY EXCLUSIVE IES

The Image and Curve IEs are mutually exclusive. Each SOP Instance using this IOD shall contain
exactly one of these IEs.

A.8 SECONDARY CAPTURE IMAGE INFORMATION OBJECT DEFINITION

The Secondary Image (SC) Image Information Object Definition (IOD) specifies images that are
converted from a non-DICOM format to a modality independent DICOM format.

Examples of types of equipment that create Secondary Capture Images include:

a. Video interfaces that convert an analog video signal into a digital image

b. Digital interfaces that are commonly used to transfer non-DICOM digital images from an
imaging device to a laser printer

Film digitizers that convert an analog film image to digital data
Workstations that construct images that are sent out as a screen dump
Scanned documents and other bitmap images including hand-drawings

Synthesized images that are not modality-specific, such as cine-loops of 3D
reconstructions

™o a2 0

Originally, a single, relatively unconstrained, single-frame SC Image 10D was defined in the DICOM
Standard. Though this 10D is retained and not retired since it is in common use, more specific IODs
for particular categories of application are also defined.

The following IODs are all multi-frame. A single frame image is encoded as a multi-frame image with
only one frame. The multi-frame SC IODs consist of:

- Multi-frame Single Bit Secondary Capture Image 10D
- Multi-frame Grayscale Byte Secondary Capture Image 10D
- Multi-frame Grayscale Word Secondary Capture Image 10D
- Multi-frame True Color Secondary Capture Image 10D

A.8.1 SC Image Information Objection Definition
A.8.1.1 SC Image 10D Description

The Secondary Image (SC) Image Information Object Definition (IOD) specifies single-frame images
that are converted from a non-DICOM format to a modality independent DICOM format, without any
constraints on pixel data format.

Note: The use of this IOD is deprecated, and other more specific SC Image 10Ds should be used.

A.8.1.2 SC Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the Secondary Capture Image 10D. The Frame of Reference IE and Curve IE are
not components of this 10D.



A.8.1.3 SC Image IOD Module Table

PS 3.3 - 2001
Page 61

Table A.8-1
SC IMAGE 10D MODULES

IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21

Patient Study C.7.2.2 U
Series General Series C.7.31 M
Equipment General Equipment C.751 U

SC Equipment C.8.6.1 M
Image General Image C.76.1 M

Image Pixel C.7.6.3 M

SC Image c.8.6.2 M

Overlay Plane C.9.2 U

Modality LUT Cc.11.1 U

VOI LUT C.11.2 U

SOP Common c.12.1 M

A.8.2 Multi-frame Single Bit SC Image Information Object Definition

A.8.2.1 Multi-frame Single Bit SC Image 10D Description

The Multi-frame Single Bit Secondary Capture (SC) Image Information Object Definition (IOD)
specifies images that are converted from a non-DICOM format to a modality independent DICOM

format.

This 10D is typically used for scanned documents and bitmap images of hand drawings.

A.8.2.2 Multi-frame Single Bit SC Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the Secondary Capture Image family of IODs. The Frame of Reference IE, Overlay

IE, Modality LUT IE, VOI LUT IE and Curve IE are not components of this IOD.
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A.8.2.3 SC Image |IOD Module Table

Table A.8-2
MULTI-FRAME SINGLE BIT SC IMAGE |IOD MODULES
IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21
Patient Study C.7.2.2 U
Series General Series C.7.3.1 M
Equipment General Equipment C.751 U
SC Equipment C.8.6.1 M
Image General Image C.76.1 M
Image Pixel C.7.6.3 M
Cine C.7.6.5 C — Required if Frame Increment
Pointer (0028,0009) is Frame Time
(0018,1063) or Frame Time Vector
(0018,1065)
Multi-frame C.7.6.6 M
Frame Pointers C.7.6.9 U
SC Image C.8.6.2 U
SC Multi-frame Image C.8.6.3 M
SC Multi-frame Vector c.8.6.4 C — Required if Number of Frames is
greater than 1
SOP Common c.12.1 M

A.8.2.4 Multi-frame Single Bit SC Image IOD Content Constraints
In the Image Pixel Module, the following constraints apply:

- Samples per Pixel (0028,0002) shall be 1
- Photometric Interpretation (0028,0004) shall be MONOCHROME2
- Bits Allocated (0028,0100) shall be 1

- Bits Stored (0028,0101) shall be 1

- High Bit (0028,0102) shall be 0
- Pixel Representation (0028,0103) shall be 0

- Planar Configuration (0028,0006) shall not be present
As a consequence of these attribute values, single bit pixels are packed eight to a byte as

Note:

defined by the encoding rules in PS 3.5.

The VOI LUT module shall not be present.

The Overlay module shall not be present.
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A.8.3 Multi-frame Grayscale Byte SC Image Information Object Definition
A.8.3.1 Multi-frame Grayscale Byte Image IOD Description

The Multi-frame Grayscale Byte Secondary Capture (SC) Image Information Object Definition (I0D)
specifies Grayscale Byte images that are converted from a non-DICOM format to a modality
independent DICOM format.

This 10D is typically used for screen captured images for modalities that have pixel values of 8 bits,
but may also be appropriate for scanned grayscale documents.

A.8.3.2 Multi-frame Grayscale Byte SC Image IOD Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the Secondary Capture Image family of IODs. The Frame of Reference IE, Overlay
IE, Modality LUT IE and Curve IE are not components of this I0OD.

A.8.3.3 Multi-frame Grayscale Byte SC Image IOD Module Table

Table A.8-3
MULTI-FRAME GRAYSCALE BYTE SC IMAGE 10D MODULES
IE Module Reference Usage
Patient Patient cC.711 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.73.1 M
Equipment General Equipment C.75.1 U
SC Equipment C.8.6.1 M
Image General Image C.7.6.1 M
Image Pixel C.7.6.3 M
Cine C.7.6.5 C — Required if Frame Increment
Pointer (0028,0009) is Frame Time
(0018,1063) or Frame Time Vector
(0018,1065)
Multi-frame C.7.6.6 M
Frame Pointers C.7.6.9 U
SC Image C.8.6.2 U
SC Multi-frame Image C.8.6.3 M
SC Multi-frame Vector Cc.8.6.4 C — Required if Number of Frames is
greater than 1
VOI LUT C.11.2 C — Required if the VOI LUT stage is
not an identity transformation
SOP Common Cc.12.1 M

A.8.3.4 Multi-frame Grayscale Byte SC Image IOD Content Constraints

The VOI LUT module is required if the VOI LUT stage is not an identity transformation. Support for
both window and LUT is mandatory. The output grayscale space is defined to be in P-Values.
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Note: If the VOI LUT module is absent, then the stored pixel values are in P-Values.

In the Image Pixel Module, the following constraints apply:

- Samples per Pixel (0028,0002) shall be 1
- Photometric Interpretation (0028,0004) shall be MONOCHROME2
- Bits Allocated (0028,0100) shall be 8
- Bits Stored (0028,0101) shall be 8
- High Bit (0028,0102) shall be 7
- Pixel Representation (0028,0103) shall be 0
- Planar Configuration (0028,0006) shall not be present
The Overlay module shall not be present.

A.8.4 Multi-frame Grayscale Word SC Image Information Object Definition
A.8.4.1 Multi-frame Grayscale Word SC Image 10D Description

The Multi-frame Grayscale Word Secondary Capture (SC) Image Information Object Definition (I0D)
specifies Grayscale Word images that are converted from a non-DICOM format to a modality
independent DICOM format.

This 10D is typically used for screen captured images for modalities that have pixel values greater
than 8 bits.

A.8.4.2 Multi-frame Grayscale Word SC Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the Secondary Capture Image family of IODs. The Frame of Reference IE, Overlay
IE, Modality LUT IE and Curve IE are not components this IOD.
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A.8.4.3 Multi-frame Grayscale Word SC Image |OD Module Table

Table A.8-4
MULTI-FRAME GRAYSCALE WORD SC IMAGE 10D MODULES
IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21
Patient Study C.7.2.2 U
Series General Series C.7.31 M
Equipment General Equipment C.751 U
SC Equipment C.8.6.1 M
Image General Image C.76.1 M
Image Pixel C.7.6.3 M
Cine C.7.6.5 C — Required if Frame Increment
Pointer (0028,0009) is Frame Time
(0018,1063) or Frame Time Vector
(0018,1065)
Multi-frame C.7.6.6 M
Frame Pointers C.7.6.9 U
SC Image C.8.6.2 U
SC Multi-frame Image C.8.6.3 M
SC Multi-frame Vector c.8.6.4 C — Required if Number of Frames is
greater than 1
VOI LUT C.11.2 C — Required if the VOI LUT stage
is not an identity transformation
SOP Common c.121 M

A.8.4.4 Multi-frame Grayscale Word SC Image 10D Content Constraints

The VOI LUT module is required if the VOI LUT stage is not an identity transformation. Support for
both window and LUT is mandatory. The output grayscale space is defined to be in P-Values.

Note:

In the Image Pixel Module, the following constraints apply:

- Samples per Pixel (0028,0002) shall be 1
- Photometric Interpretation (0028,0004) shall be MONOCHROME2
- Bits Allocated (0028,0100) shall be 16
- Bits Stored (0028,0101) shall be greater than or equal to 9 and less than or equal to 16
- High Bit (0028,0102) shall be one less than Bits Stored (0028,0101)

- Pixel Representation (0028,0103) shall be 0

- Planar Configuration (0028,0006) shall not be present

If the VOI LUT module is absent, then the stored pixel values are in P-Values.

The Overlay module shall not be present. Unused high bits shall be filled with zeroes.
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A.8.5 Multi-frame True Color SC Image Information Object Definition
A.8.5.1 Multi-frame True Color Image IOD Description

The Multi-frame True Color Secondary Capture (SC) Image Information Object Definition (IOD)
specifies True Color images that are converted from a non-DICOM format to a modality independent
DICOM format.

This 10D is typically used for screen captured or synthetic images where true color is used, but
may also be appropriate for scanned color documents.

A.8.5.2 Multi-frame True Color SC Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the Secondary Capture Image family of IODs. The Frame of Reference IE, Overlay
IE, Modality LUT IE, VOI LUT IE and Curve IE are not components of the this IOD.

A.8.5.3 Multi-frame True Color SC Image IOD Module Table

Table A.85
MULTI-FRAME TRUE COLOR SC IMAGE 10D MODULES
IE Module Reference Usage
Patient Patient cC.711 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.73.1 M
Equipment General Equipment C.75.1 U
SC Equipment C.8.6.1 M
Image General Image C.7.6.1 M
Image Pixel C.7.6.3 M
Cine C.7.6.5 C — Required if Frame Increment
Pointer (0028,0009) is Frame Time
(0018,1063) or Frame Time Vector
(0018,1065)
Multi-frame C.7.6.6 M
Frame Pointers C.7.6.9 U
SC Image C.8.6.2 U
SC Multi-frame Image C.8.6.3 M
SC Multi-frame Vector Cc.8.6.4 C — Required if Number of Frames is
greater than 1
SOP Common Cc.12.1 M

A.8.5.4 Multi-frame True Color SC Image IOD Content Constraints
The VOI LUT module shall not be present.

In the Image Pixel Module, the following constraints apply:

- Samples per Pixel (0028,0002) shall be 3
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- Photometric Interpretation (0028,0004) shall be RGB for uncompressed or lossless
compressed transfer syntaxes, and YBR_FULL_422 for lossy compressed transfer syntaxes

Note: Future lossless and lossy transfer syntaxes may lead to the need for new definitions
and choices for Photometric Interpretation, such as the proposed RC T (Reversible
Color Transformation) used in JPEG 2000.

- Bits Allocated (0028,0100) shall be 8

- Bits Stored (0028,0101) shall be 8

- High Bit (0028,0102) shall be 7

- Pixel Representation (0028,0103) shall be 0

- Planar Configuration (0028,0006) shall be 0 (color-by-pixel) if Photometric Interpretation
(0028,0004) is RGB

The Overlay module shall not be present.
A.9 STANDALONE OVERLAY INFORMATION OBJECT DEFINITION
A.9.1 Standalone Overlay 10D Description

A Standalone Overlay 10D is the specification of an overlay which may be related to an Image, but
also may have its own existence within a Series. The Standalone Overlay 10D is modality
independent. It provides a mechanism to convey bit-mapped text, graphical information, etc.
included in a Series.

A.9.2 Standalone Overlay IOD Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the Standalone Overlay I0D. The Frame of Reference IE, Image IE, Modality LUT
IE, VOI LUT IE and Curve IE are not components of the Standalone Overlay 10D.

A.9.3 Standalone Overlay IOD Module Table

Table A.9-1
STANDALONE OVERLAY 10D MODULES

IE Module Reference Usage
Patient Patient cC.711 M
Study General Study C.7.21 M

Patient Study C.7.2.2 U
Series General Series C.73.1 M
Equipment General Equipment C.75.1 M
Overlay Overlay Identification C.9.1 M

Overlay Plane (see note) C.9.2 M

SOP Common Cc.12.1 M

Note: The Attribute Overlay Data (60xx,3000) allows for overlay data to be encoded in the pixel data
in Group 7FEOQH. For this Standalone Overlay IOD, Group 7FEOH does not exist and therefore
the overlay data is contained in the Overlay Data Attribute.
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A.10 STANDALONE CURVE INFORMATION OBJECT DEFINITION
A.10.1 Standalone Curve IOD Description

A Standalone Curve 10D is the specification of an curve which may be related to an Image, but also
may have its own existence within a Series. The Standalone Curve 10D is modality independent.

A.10.2 Standalone Curve IOD Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the Standalone Curve IOD. The Frame of Reference IE, Overlay IE, Modality LUT
IE, VOI LUT IE and Image IE are not components of the Standalone Curve 10D.

A.10.3 Standalone Curve IOD Module Table

Table A.10-1
STANDALONE CURVE 10D MODULES

IE Module Reference Usage
Patient Patient C.711 M
Study General Study Cc7.21 M

Patient Study C.7.2.2 U
Series General Series C.731 M
Equipment General Equipment C.751 M
Curve Curve Identification C.10.1 M

Curve C.10.2

SOP Common c.12.1
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A.11 BASIC STUDY DESCRIPTOR INFORMATION OBJECT DEFINITION
A.11.1 Basic Study Descriptor IOD Description

A Basic Study Descriptor 10D is the specification of an abstract information model of summary
information for a Study, which may be exchanged between connecting devices which claim
conformance to the DICOM Standard. This Basic Study Descriptor is intended to be modality
independent. It is intended to provide a simple "directory” for a study to explicitly convey references
to the content of a study.

A.11.2 Basic Study Descriptor Entity-Relationship Model

The E-R model for the Basic Study Descriptor Information Object Definition is shown in Figure A.11-
1

Basic Study
Descriptor
IOD

1

references

n

Image
10D

Figure A.11-1
BASIC STUDY DESCRIPTOR INFORMATION OBJECT DEFINITION E-R MODEL

A.11.3 Basic Study Descriptor IOD Module Table

Table A.11-1
BASIC STUDY DESCRIPTOR IOD MODULE TABLE
Module Reference Usage
Patient Summary c.7.7 M
Study Content C.7.8 M
SOP Common c.12.1 M
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A.12 STANDALONE MODALITY LUT INFORMATION OBJECT DEFINITION
A.12.1 Standalone Modality LUT IOD Description

The Standalone Modality LUT 10D specifies one or more Modality LUTs that are related to an
Image.

A.12.2 Standalone Modality LUT IOD Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the Standalone Modality LUT IOD. The Frame of Reference IE, Overlay IE, Curve
IE, VOI LUT IE and Image IE are not components of the Standalone Modality LUT 10D.

A.12.3 Standalone Modality LUT 10D Module Table

Table A.12-1
STANDALONE MODALITY LUT IOD MODULES

IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21 M

Patient Study C.7.2.2 U
Series General Series C.7.31 M
Equipment General Equipment C.751 M
Modality LUT Modality LUT Module C.111 M

LUT Identification C.11.3 M

SOP Common c.121 M

A.13 STANDALONE VOI LUT INFORMATION OBJECT DEFINITION

A.13.1 Standalone VOI LUT IOD Description

The Standalone VOI LUT IOD specifies one or more VOI LUTSs that are related to an Image.
A.13.2 Standalone VOI LUT IOD Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the Standalone VOI LUT IOD. The Frame of Reference IE, Overlay IE, Curve IE,
Modality LUT IE and Image IE are not components of the Standalone VOI LUT IOD.
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Table A.13-1
STANDALONE VOI LUT 10D MODULES

IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21 M

Patient Study C.7.2.2 U
Series General Series C.7.31 M
Equipment General Equipment C.751 M
VOI LUT VOI LUT Module C.11.2 M

LUT Identification C.11.3 M

SOP Common c.121 M
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A.14  X-RAY ANGIOGRAPHIC IMAGE INFORMATION OBJECT DEFINITION
A.14.1 XA Image IOD Description

This Section defines the Information Object for single plane X-Ray Angiographic Imaging which
includes those data elements and information objects necessary for the interchange of digital X-Ray
Angiographic data. This includes images of the heart and all blood vessels.

The XA 10D share a significant amount of common information with the XRF IOD. The differences
between the two 10Ds are that the XRF Image 10D includes a tomography module; and the two
IODs utilize different methods to specify positioner angles. The XRF Image IOD contains a single
column angulation Data Element which uses an equipment based coordinate system, while XA
Image 10D c-arm positioner angles are specified in a patient based coordinate system. RF
applications which support a patient-based coordinate system with cranial/caudal, LAO/RAO angles
may utilize the XA IOD.

The XA 10D is also applicable to clinical areas other than angiography (e.g. Interventional
Procedures, Myelography, Biopsy/Localization, and Neurology).

Note: 1. For the purpose of X-Ray Angiography (XA), this IOD can be used to encode a single frame
image, or a Cine Run encoded in a single multi-frame image.
2. A typical study might include all the images generated between the time a patient gets on
and gets off the procedure table. As several separable diagnostic or therapeutic processes
may occur during a single study (e.g., pre-intervention CA, left ventriculography, and post-
intervention CA), a series may be defined as comprising a set of images (single or Multi-
Frame) associated with one such process within a study.
3. This IOD can be used to encode a single plane acquisition, or one plane of a biplane
acquisition.

A.14.2 XA Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Application Information
Model which directly reference the X-Ray Angiographic Image 10D, with exception of the Frame of
Reference and Modality LUT entities which are not used. Additionally, "Image" in Figure A.1-1 may
represent a Single Frame or a Multi-Frame image. A frame denotes a two-dimensional organization
of pixels recorded as a single exposure.
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Table A.14.-1
X-RAY ANGIOGRAPHIC IMAGE 10D MODULES
IE Module Reference Usage
Patient Patient Cc.7.11 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.73.1 M
Equipment General Equipment C.751 M
Image General Image C.76.1
Image Pixel C.7.6.3 M
Contrast/Bolus C.76.4 C - Required if contrast media was
used in this Image
Cine C.7.6.5 C - Required if pixel data is Multi-
Frame Cine data
Multi-Frame C.7.6.6 C - Required if pixel data is Multi-
Frame Cine data
Frame Pointers C.7.6.9 U
Mask C.7.6.10 C - Required if the Image may be
subtracted
Display Shutter C.7.6.11 U
Device C.7.6.12 U
Therapy C.7.6.13 U
X-Ray Image c.8.7.1 M
X-Ray Acquisition C.8.7.2 M
X-Ray Collimator C.8.7.3 U
X-Ray Table Cc.8.74 C - Required if Image is created with
table motion
XA Positioner Cc.8.7.5 M
Overlay Plane C.9.2 U
Multi-Frame Overlay c.9.3 C - Required if Overlay data contains
multiple frames.
Curve C.10.2 U (See C.8.7.1.1.9)
Modality LUT Cc.l11.1 C - Required if Pixel Intensity
Relationship (0028,1040) is LOG
U - Optional if Pixel Intensity
Relationship (0028,1040) is DISP
VOI LUT C.11.2 U
SOP Common c.12.1 M
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A.15 X-RAY ANGIOGRAPHIC BI-PLANE IMAGE INFORMATION OBJECT DEFINITION
(RETIRED)

A.16 X-RAY RF IMAGE INFORMATION OBJECT DEFINITION
A.16.1 XRF Image I0OD Description

The focus for this X-Ray RF Image 10D (XRF IOD) is to address the requirements for image transfer
found in general Radiofluoroscopic applications performed on a table with a column. For applications
performed on X-Ray RF acquisition systems which support a patient based coordinate system with
cranial/caudal, LAO/RAO angles, etc. the XA Image 10D may be used.

Note: An example of a case where the XA IOD may be preferred to the RF 10D are RF acquisition
system equipped with an X-Ray source and an image Receptor positioned by what is
generally called a c-arm (e.g. Interventional Procedures, Myelography, Biopsy, and Neurology).

This Section defines the Information Object for X-Ray Radiofluoroscopic Imaging which includes
those data elements and information objects necessary for the interchange of digital X-Ray RF
Image data. The XRF 10D is applicable to X-Ray acquisition systems equipped with an image
receptor whose plane is parallel to the table plane where the patient is. This Table has in general the
ability to be tilted. Furthermore the X-Ray source may be supported by a column which can be
angulated to adjust the incidence of the X-Ray beam on the image receptor plan. An equipment
based coordinated system is used to track these angles.

Notes: 1. For the purpose of X-Ray Radiofluoroscopy, this IOD can be used to encode a single frame
image, or a cine run encoded in a single multi-frame image.
2. A typical study might include all the images generated between the time a patient gets on
and gets off the procedure table. As several separable diagnostic or therapeutic processes
may occur during a single study, a series may be defined as comprising a set of images
(single or Multi-Frame) associated with one such process within a study.

A.16.2 XRF Image IOD Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Application Information
Model which directly reference the X-Ray RF Image IOD, with exception of the Frame of Reference
entity which is not used. Additionally, "Image" in figure A.1-1 may represent a Single Frame or a
Multi-Frame image. A frame denotes a two-dimensional organization of pixels recorded as a single
exposure.

Note: When a Study (or Study Component) contains a number of Multi-frame images which do not
need to be grouped under different Series, a single Series may be used with a series number
containing an arbitrary value (e.g. 1).

A.16.3 XRF Image IOD Module Table
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Table A.16-1 - XRF IMAGE IOD MODULES

IE Module Reference Usage
Patient Patient C.711 M
Study General Study Cc7.21 M
Patient Study C.7.2.2 U
Series General Series C.7.31 M
Equipment General Equipment C.75.1 M
Image General Image C.7.6.1 M
Image Pixel C.7.6.3 M
Contrast/bolus C.7.6.4 C - Required if contrast media was
used in this Image
Cine C.7.6.5 C - Required if pixel data is Multi-
Frame Cine Data
Multi-Frame C.7.6.6 C - Required if pixel data is Multi-
Frame Cine Data
Frame Pointers C.7.6.9 U
Mask C.7.6.10 C - Required if the Image may be
subtracted
X-Ray Image c.8.7.1 M
X-Ray Acquisition C.8.7.2 M
X-Ray Collimator C.8.7.3 U
Display Shutter C.76.11 U
Therapy C.7.6.12 U
Device C.7.6.13 U
X-Ray Table C.8.74 U
XRF Positioner C.8.7.6 U
X-Ray Tomo Acquisition C.8.7.7 C - Required if Scan Option
(0018,0022) is TOMO
Overlay Plane C.9.2 U
Multi-frame Overlay c.9.3 C - Required if Overlay Data
contains multiple frames
Curve C.10.2 U
Modality LUT C.111 C - Required if Pixel Intensity
Relationship (0028,1040) is LOG
U - Optional if Pixel Intensity
Relationship (0028,1040) is DISP
VOI LUT C.11.2 U
SOP Common Cc.12.1 M
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A.17 RT IMAGE INFORMATION OBJECT DEFINITION

A.17.1 RT Image IOD Description

The focus for this Radiotherapy Image 10D (RT Image I0D) is to address the requirements for image
transfer found in general radiotherapy applications performed on conventional simulators, virtual
simulators, and portal imaging devices. Such images have a conical imaging geometry and may
either be acquired directly from the device, or digitized using a film digitizer. They may or may not
have superimposed curves describing beam limiting device (collimator) openings, beam modifying
devices, patient structures and target volumes. Numeric beam data parameters may also be
recorded with the image, indicating the parameter values at the time the image was taken or
created.

A.17.2 RT Image 10D entity-relationship model
The E-R model for the RT Image IOD is illustrated in Figure A.17-1.
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Figure A.17-1—DICOM RT Image |0OD information model
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Table A.17.3-1—RT IMAGE 10D MODULES

IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21
Patient Study C.7.2.2 U
Series RT Series c.8.8.1 M
Frame of Frame of Reference C.74.1 U
Reference
Equipment General Equipment C.751 M
Image General Image C.76.1 M
Image Pixel C.7.6.3 M
Contrast/bolus C.76.4 C-Required if contrast media was
used in this image.
Cine C.7.6.5 C - Required if multi-frame image is
a cine image.
Multi-Frame C.7.6.6 C - Required if pixel data is multi-
frame data.
RT Image c.8.8.2
Modality LUT C.111 U
VOI LUT C.11.2 U
Approval C.8.8.16 U
Curve C.10.2 0]
Audio Cc.10.3 U
SOP Common c.12.1 M

Notes:

1. The inclusion of the Multi-Frame module allows for the expression of time-dependent
image series or multiple exposures of identical beam geometries (i.e. multiple exposure
portal images). If a time-dependent series of images (such as portimages or DRRs) is
represented the Cine module is used to indicate this. This would subsequently allow analysis
of patient movement during treatment. Multiple exposure images allow individual images of
treatment ports and open field ports to be grouped into a single multi-frame image.

2. The Modality LUT module has been included to allow the possibility of conversion between
portal image pixel values and dose transmitted through the patient. The VOI LUT module has
been included to allow the possibility of translation between stored pixel values (after the
Modality LUT has been applied if specified) and display levels.

3. The Curve module has been included to allow the possibility of storing one or more curves
overlaid with a given image. Generally these curves would represent patient structures, target
volumes, or beam limiting device (collimator) openings, although they could also be used to
store other data such as axis information. Such curves would be stored in pixel units (i.e. the
coordinates would represent pixel indices in the image data). For example, patient structures
might have the following attribute assignments:
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Curve Dimensions (50xx,0005) =2

Number of Points (50xx,0010) = Number of data points in curve
Type of Data (50xx,0020) =ROI

Data Value Representation (50xx,0103) = US (unsigned short)

Curve Data (50xx,3000) = (x,y) pixel coordinates

Curve Description (50xx,0022) = Structure/Target name

Note that there is no facility for representing multi-frame curves (i.e. all curves are interpreted
as being related to the first image frame in a multi-frame image). Curves other than patient
structures might also be represented using the HIST, POLY or TABL curve types (see
C.10.2.1).

4. The Equipment module contains information describing the equipment used to acquire or
generate the RT Image (such as a portal imager, conventional simulator or treatment
planning system). However, the equipment attributes in the RT Image module describe the
equipment on which the treatment has been or will be given, typically an electron accelerator.

5. For RT Images which contain no relevant pixel data, such as BEV images without DRR
information, Pixel Data (7FE0,0010) should be filled with a sequence of zeros.

6. The Frame of Reference module has been included to allow the indication of spatial
association of two or more RT Image instances (e.g. where the images have been acquired
in the same frame of reference, or have been resampled to share the same frame of
reference). If the Frame of Reference occurs within a SOP Instance within a given series, then
all SOP Instances within that series will be spatially related. For example, two RT Images may
share the same Frame of Reference if they are located on the same physical plane, as
determined by the treatment machine Gantry Angle (300A,011E) and source to image plane
distance specified by RT Image SID (3002,0026).
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A.18 RT DOSE INFORMATION OBJECT DEFINITION
A.18.1 RT Dose IOD Description

The focus for this Radiotherapy Dose I0OD (RT Dose I0D) is to address the requirements for transfer
of dose distributions calculated by radiotherapy treatment planning systems. These distributions
may be represented as 2D or 3D grids, as isodose curves, or as hamed or unnamed dose points
scattered throughout the volume. This IOD may also contain dose-volume histogram data, single or
multi-frame overlays, audio annotations, and application-defined lookup tables. This IOD does not
provide for definition of doses in beam or other coordinate systems. The application is responsible
for transforming data in other, non-patient based coordinate systems to the patient based
coordinate system described in C.7.6.2.1.1.

A.18.2 RT Dose IOD entity-relationship model
The E-R model for the RT Dose 10D is illustrated in Figure A.18-1.
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Figure A.18-1—DICOM RT Dose 10D information model
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A.18.3 RT Dose IOD Module Table

Table A.18.3-1—RT DOSE 10D MODULES

IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series RT Series c.8.8.1 M
Frame of Frame of Reference C.74.1 M
Reference
Equipment General Equipment C.751 M
Dose General Image C.76.1 C - Required if dose data contains
grid-based doses.
Image Plane C.7.6.2 C - Required if dose data contains
grid-based doses.
Image Pixel C.7.6.3 C - Required if dose data contains
grid-based doses.
Multi-Frame C.7.6.6 C - Required if dose data contains
grid-based doses and pixel data is
multi-frame data.
Overlay Plane C.9.2 U
Multi-Frame Overlay Cc.9.3 U
Modality LUT C.111 U
RT Dose C.8.8.3 M
RT DVH c.8.84 U
Structure Set c.8.85 C - Required if dose data contains
dose points or isodose curves
ROI Contour C.8.8.6 C - Required if dose data contains
dose points or isodose curves
RT Dose ROI C.8.8.7 C - Required if dose data contains
dose points or isodose curves
Audio Cc.10.3 U
SOP Common Cc.12.1 M

Notes: 1. Within the RT Dose 10D, the RT Dose module supports 2D and 3D dose grids. The
Structure Set, ROI Contour and RT Dose ROI modules together support isodose curves and
points, and the RT DVH module supports dose-volume histogram data. They are not mutually
exclusive: all four representations may be included in a single instance of the object or they
may be included in any combination. Product Conformance Statements should clearly state
which of these mechanisms is supported and under what conditions.

2. The RT Dose 10D has been defined as a composite 10D, separate from the RT Plan 10D.
This has been done for the following reasons:

— to allow for the multiplicity of possible dose calculations using beam models for the same

basic plan,
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— to avoid undesirable transmission of large amounts of data with the treatment plan, and

— to accommodate the fact that CT Simulation and other “beam geometry” generating devices
which use the RT Plan IOD do not have or require access to this data, either for transmission
or storage.

A.19 RT STRUCTURE SET INFORMATION OBJECT DEFINITION

A.19.1 RT Structure Set IOD Description

The focus for this Radiotherapy Structure Set IOD (RT Structure Set I0D) is to address the
requirements for transfer of patient structures and related data defined on CT scanners, virtual
simulation workstations, treatment planning systems and similar devices. This IOD may also
contain audio curve annotations.

A.19.2 RT Structure Set 10D entity-relationship model
The E-R model for the RT Structure Set IOD is illustrated in Figure A.19-1.
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Figure A.19-1—DICOM RT Structure Set 10D information model
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A.19.3 RT Structure Set IOD Module Table
Table A.19.3-1—RT STRUCTURE SET I0D MODULES

IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series RT Series c.8.8.1 M
Equipment General Equipment C.75.1 M
Structure Set Structure Set C.8.8.5 M
ROI Contour C.8.8.6 M
RT ROI Observations C.8.8.8 M
Approval C.8.8.16 U
Audio Cc.10.3 U
SOP Common C.12.1 M
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A.20 RT PLAN INFORMATION OBJECT DEFINITION
A.20.1 RT Plan IOD Description

The focus for this Radiotherapy Plan 10D (RT Plan IOD) is to address the requirements for transfer
of treatment plans generated by manual entry, a virtual simulation system, or a treatment planning
system before or during a course of treatment. Such plans may contain fractionation information,

and define external beams and/or brachytherapy application setups. This IOD may also contain
audio curve annotations.

A.20.2 RT Plan IOD entity-relationship model
The E-R model for the RT Plan IOD is illustrated in Figure A.20-1.
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Figure A.20-1—DICOM RT Plan IOD information model
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A.20.3 RT Plan IOD Module Table
Table A.20.3-1—RT PLAN IOD MODULES

IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series RT Series c.8.8.1 M
Equipment General Equipment C.751 M
Plan RT General Plan C.8.8.9 M
RT Prescription C.8.8.10 U
RT Tolerance Tables c.8.8.11 U
RT Patient Setup C.8.8.12 U
RT Fraction Scheme C.8.8.13 U
RT Beams c.8.8.14 C - Required if RT Fraction Scheme

Module exists and Number of
Beams (300A,0080) is greater than
zero for one or more fraction groups

RT Brachy Application c.8.8.15 C - Required if RT Fraction Scheme

Setups Module exists and Number of
Brachy Application Setups

(300A,00A0) is greater than zero for
one or more fraction groups

Approval C.8.8.16 U

Audio C.10.3 U

SOP Common c.121 M
A.20.3.1 RT FRACTION SCHEME MODULE

The RT Fraction Scheme module is structured to be used together with the RT Beams or RT Brachy
Application Setups module. If beams are referenced in the RT Fraction Scheme module, all such
beams shall be included in the RT Beams module if it is present. Similarly, if brachy application
setups are referenced in the RT Fraction Scheme module, all such setups shall be included in the
RT Brachy Application Setups module if it is present. However, the RT Fraction Scheme module
can be used without the RT Beams or RT Brachy Application Setups modules if no beams or
brachy application setups are referenced, and the RT Beams or RT Brachy Application Setups
modules can also be used without the RT Fraction Scheme module if no fraction scheme
information is available.

A.20.3.2 RT PRESCRIPTION MODULE

The RT Prescription module provides for the inclusion of dose prescription information pertinent to
the complete plan, which may comprise several fraction schemes, themselves consisting of many
beams.
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A.20.3.3 RT TOLERANCE TABLES MODULE

The RT Tolerance Tables module provides information concerning machine tolerances as they apply
to the whole treatment plan. Tolerances are applied by reference to a tolerance table within the RT
Tolerance Tables module for beams contained within the RT Beams module.

A.20.3.4 RT PATIENT SETUP MODULE

The RT Patient Setup module provides information concerning patient setup parameters and fixation
devices as they apply to the whole treatment plan. Patient setup information within the RT Patient
Setup module is referenced by beams contained within the RT Beams module.
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A.21 POSITRON EMISSION TOMOGRAPHY IMAGE INFORMATION OBJECT DEFINITION

A.21.1 PET Image IOD Description

The Positron Emission Tomography (PET) Image Information Object Definition specifies an image
which has been created by a Positron Tomograph imaging device, including dedicated PET
cameras and Nuclear Medicine imaging devices operating in coincidence mode. This includes data
created by external detection devices which create images of the distribution of administered
radioactive materials, specifically positron emitters, in the body. Depending on the specific
radiopharmaceuticals administered and the particular imaging procedure performed, problems
involving changes in metabolism, function, or physiology can be investigated and various region
pathologies can be studied. For these problems, quantitation of image data in absolute activity and
physiological units is important. In addition, the PET Image IOD specifies attenuation
(transmission) images used for correction and anatomical reference of emission images.

A.21.2 PET Image 10D Entity-Relationship Model

The E-R model in Section A.1.2 of this part depicts those components of the DICOM Information
Model which directly reference the PET Image IOD. The overlay IE, modality LUT IE, VOI LUT IE,
and curve IE are not components of the PET Image 10D.

A.21.3 PET Image IOD Module Table
Table A.21.3-1 - PET IMAGE IOD MODULES

IE Module Reference Usage
Patient Patient cC.711 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.73.1 M
PET Series C.8.9.1 M
PET lIsotope c.8.9.2 M
PET Multi-gated Acquisition C.8.9.3 C - Required if Series Type
(0054,1000) Value 1 is GATED.
NM/PET Patient Orientation C.8.4.6 M
Frame of Frame of Reference C74.1 M
Reference
Equipment General Equipment C.751 M
Image General Image C.76.1 M
Image Plane C.7.6.2 M
Image Pixel C.7.6.3 M
PET Image Cc.8.94 M
Overlay Plane C.9.2 U
VOI LUT C.11.2 U
SOP Common c.12.1 M
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A.22 STANDALONE PET CURVE INFORMATION OBJECT DEFINITION

A.22.1 Standalone PET Curve IOD Description

A standalone PET curve 10D is the specification of a PET curve which may be related to an image,
but also may have its own existence within a PET Series.

A.22.2 Standalone PET Curve 10D Entity-Relationship Model

The E-R model in Section A.1.2 of this part depicts those components of the DICOM Information
Model which directly reference the standalone PET curve IOD. The frame of reference IE, overlay
IE, modality LUT IE, VOI LUT IE and Image IE are not components of the standalone PET curve
IOD.

A.22.3 Standalone PET Curve |IOD Module Table
Table A.22.3-1 - STANDALONE PET CURVE IOD MODULES

IE Module Reference Usage
Patient Patient C.7.11 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.7.31 M
PET Series C.8.9.1 M
PET Isotope C.8.9.2 M
PET Multi-gated Acquisition C.8.9.3 C - Required if Series Type
(0054,1000) Value 1 is GATED.
Equipment General Equipment C.751 M
Curve Curve Identification C.10.1 M
Curve C.10.2 M
PET Curve C.8.9.5 M
SOP Common C.12.1 M

A.23  STORED PRINT INFORMATION OBJECT DEFINITION

A.23.1 10D Description

The Stored Print IOD describes all the print parameters to print a single film. The Stored Print IOD
contains one or more references to Image SOP Instances. There is a many to one relationship
between the Stored Print IOD and the Printer IOD.

Images referenced by the Stored Print IOD shall be Preformatted Grayscale or Preformatted Color
Images or other grayscale images where all grayscale transformations up to and including VOI LUT
have been applied.

A.23.2 Stored Print 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the Stored Print IOD. The Frame of Reference IE, Overlay IE, Curve IE, VOI LUT
IE, and Modality LUT IE are not components of the Stored Print IOD.
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A.23.3 10D Module Table

Table A.23-1
STORED PRINT IOD MODULES
IE Module Reference Usage
Patient Patient C711 M
Study General Study c.7.2.1 M
Patient Study C.7.2.2 U
Series General Series C.7.31 M
Equipment General Equipment C.75.1 M
Printer Characteristics C.16.1 M
Image Film Box C.16.2 M
Image Box List C.16.3 M
Annotation List C.16.4 U
Image Overlay Box List C.16.5 U
Presentation LUT List C.16.6 U
SOP Common Information C.121 M

A.24 HARDCOPY GRAYSCALE IMAGE INFORMATION OBJECT DEFINITION

A.24.1 10D Description

The Hardcopy Grayscale IOD is an abstraction of a printable 8 or 12 bit grayscale image where
annotation, overlays, graphics may be burned in and where the LUT operations up to and including
VOI LUT have already been performed.

Notes: 1. A hardcopy grayscale image corresponds with a Preformatted Grayscale Image (see PS

3.4) and is a specialization of the Secondary Capture Image.

2. The optional Annotation List and Image Overlay Box Modules in the Stored Print IOD
provide additional overlay, graphic, and annotation information that will be burnt into the
printed image only if both the SCU and SCP support the Attributes in these Modules. See the

Pull Print Request N-CREATE Behavior Section in PS 3.4.

A.24.2 Hardcopy Grayscale Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
are related to the Hardcopy Grayscale Image IOD.
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Table A.24-1
HARDCOPY GRAYSCALE IMAGE IOD MODULES

IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21

Patient Study C.7.2.2 U
Series General Series C.7.31 M
Equipment General Equipment C.751 U

Hardcopy Equipment c.8.10.1 M
Image General Image C.76.1 M

HC Grayscale Image C.8.10.2 M

SOP Common Information C.121 M

The Overlay Plane Module (C.9.2) was previously in this IOD. Its use in this IOD has been retired.
See PS 3.3-1998.

A.25 HARDCOPY COLOR IMAGE INFORMATION OBJECT DEFINITION

A.25.1 10D Description

The Hardcopy Color IOD is an abstraction of a printable 8 bit color image where annotation,
overlays, and graphics may be burned in.

Note :

A.25.2 Hardcopy Color Image IOD Entity-Relationship Model

A hardcopy color image corresponds with a Preformatted Color Image (see PS 3.4) andis a
specialization of the Secondary Capture Image.

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
are related to the Hardcopy Color Image 10D.

A.25.3 10D Module Table

Table A.25-1
HARDCOPY COLOR IMAGE IOD MODULES

IE Module Reference Usage
Patient Patient c711 M
Study General Study c.7.2.1 M

Patient Study C.7.2.2 U
Series General Series C.7.31 M
Equipment General Equipment C.75.1 U

Hardcopy Equipment c.8.10.1 M
Image General Image C.76.1 M

HC Color Image C.8.10.3 M

SOP Common Information c.12.1 M




PS 3.3 - 2001
Page 90

The Overlay Plane Module (C.9.2) was previously in this IOD. Its use in this IOD has been retired.
See PS 3.3-1998.

A.26 DIGITAL X-RAY IMAGE INFORMATION OBJECT DEFINITION

A.26.1 DX Image IOD Description

The Digital X-Ray (DX) Image Information Object Definition specifies an image which has been
created by a digital projection radiography imaging device.

Notes: 1. Thisincludes butis not limited to: chest radiography, linear and multi-directional
tomography, orthopantomography and skeletal radiography. Acquisition of image data may
include but is not limited to: CCD-based sensors, stimulable phosphor imaging plates,
amorphous selenium, scintillation based amorphous silicon and secondary capture of film-
based images.

2. Specific 10Ds are defined for intra-oral radiography and mammography that further
specialize the DX 10D.

A DX image shall consist of the result of a single X-Ray exposure, in order to ensure that the
anatomical and orientation attributes are meaningful for the image, permitting safe annotation,
appropriate image processing and appropriate dissemination.

Notes: 1. This requirement specifically deprecates the common film/screen and Computed
Radiography practice of making multiple exposures on different areas of a cassette or plate
by using lead occlusion between exposures. Such acquisitions could be separated and
transformed into multiple DX images during an appropriate quality assurance step by an
operator.

2. This requirement does not deprecate the acquisition of multiple paired structures during a
single exposure, provided that they can be described by the relevant orientation Attributes. For
example, an AP or PA projection of both hands side by side is typically obtained in a single
exposure, and can be described by a Patient Orientation (0020,0020) of R\H or L\H since both
hands are in the same traditional Anatomical Position. See Annex E.

The DX Image 10D is used in two SOP Classes as defined in PS 3.4 Storage Service Class, a SOP
Class for storage of images intended for presentation, and a SOP Class for storage of images
intended for further processing before presentation. These are distinguished by their SOP Class UID
and by the Enumerated Value of the mandatory Attribute in the DX Series Module, Presentation
Intent Type (0008,0068).

A.26.2 DX Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
directly reference the DX Image 10D.

A.26.3 DX Image IOD Module Table

Table A.26-1
DIGITAL X-RAY IMAGE 10D MODULES
IE Module Reference Usage
Patient Patient c.7.11 M
Specimen Identification C.7.1.2 U
Study General Study C.7.21 M
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Patient Study C.7.2.2 U
Series General Series C.731 M
DX Series Cc.8.11.1 M
Frame of Frame of Reference C.74.1 U
Reference
Equipment General Equipment C.75.1 M
Image General Image C.76.1 M
Image Pixel C.7.6.3 M
Contrast/Bolus C.76.4 U
Display Shutter C.7.6.11 U
Device C.7.6.12 U
Therapy C.7.6.13 U
DX Anatomy Imaged c.8.11.2 M
DX Image C.8.11.3 M
DX Detector c.8.11.4 M
X-Ray Collimator C.8.7.3 U
DX Positioning C.8.115 U
X-Ray Tomo Acquisition c.8.7.7 U
X-Ray Acquisition Dose c.8.7.8 U
X-Ray Generation C.8.7.9 U
X-Ray Filtration C.8.7.10 U
X-Ray Grid c.8.7.11 U
Overlay Plane C.9.2 C - Required if graphic
annotation is present - See
A.26.4
Curve C.10.2 U
VOI LUT C.11.2 C - Required if Presentation
Intent Type (0008,0068) is
FOR PRESENTATION. Shall
not be present otherwise. See
Note 8.
Image Histogram C.115 U
Acquisition Context C.7.6.14 M
SOP Common C.121 M
Notes: 1. The Overlay Plane requirement is determined by the presence of “graphic annotation”.

Graphic annotation includes user or machine drawn graphics or text (such as computer
assisted diagnosis) to indicate regions of interest or descriptions. It specifically does not
include patient or image identification or technique information that is defined in other
Attributes of the 10D..
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2. The Device and Therapy Modules are User optional, though it is desirable that, if present,
they are stored by an SCP. It is recognized that in some cases the digitalimage acquisition
system will not have a user interface or direct connection that allows acquisition of these
parameters, even if device or therapy have been used.

3. The Frame of Reference, X-Ray Collimator, DX Positioner and DX Tomo Acquisition
Modules are User optional, though it is desirable that, if present, they are stored by an SCP. It
is recognized that in some cases the parameters of the mechanical devices used for
collimation, positioning and tomography may not be available to a digital image acquisition
system that is not integrated with the X-Ray generation and positioning system.

4. The Acquisition Context Module is mandatory, but may be empty. The intent is that all
Storage SCPs will preserve any information present, without requiring acquisition systems to
be required to generate any contents, or requiring display systems to use the information for
annotation (which is beyond the scope of DICOM).

5. Expectations on what an SCP of a SOP Class based on this 10D will store may be
determined by evaluating a Conformance Statement of the form defined in PS 3.2 that
specifies the level of conformance to the Storage SOP Classes as defined in PS 3.4. For
example, Level 2 (Full) conformance indicates that all standard and optional attributes will be
stored and may be accessed.

6. The Histogram Module may contain a single or multiple statistical representations of the
pixel data used to derive the VOI LUT Module, or intended to be used to derive or replace the
VOI LUT Module. The Histogram Module may contain statistics of a subset of the stored
image pixel data (such as from a cropped area or region of interest that is not the full field of
view) that are useful for deriving a better VOI LUT than might be derived from the statistics
obtained from the entire stored pixel data.

7. The Specimen Identification Module is User optional, because although its Attributes may
be helpful for identification and correlation with Pathology Information Systems, much
specimen radiography, including forensic radiography, is performed with conventional clinical
X-Ray equipment which is not likely to support specific specimen identification features.

8. The VOI LUT Module Attributes and behaviour are further specialized in the DX Image
Module.

A.26.4 Overlay Plane Module

If the Overlay Plane Module is present, any Overlays defined in that Module shall store the overlay
data in Overlay Data (60xx,3000), and not any unused high bits in Pixel Data (7FE0,0010).

A.27 DIGITAL MAMMOGRAPHY X-RAY IMAGE INFORMATION OBJECT DEFINITION

A.27.1 Digital Mammography X-Ray Image 10D Description

The Digital Mammography X-Ray Image Information Object Definition specifies an image which has
been created by a digital mammography projection radiography imaging device.

Note: It meets all of the requirements of the DX IOD in A.26 in addition to those specified in this
section.

The Digital Mammography Image IOD is used in two SOP Classes as defined in PS 3.4 Storage
Service Class, a SOP Class for storage of images intended for presentation, and a SOP Class for
storage of images intended for further processing before presentation. These are distinguished by
their SOP Class UID and by the Enumerated Value of the mandatory Attribute in the DX Series
Module, Presentation Intent Type (0008,0068).

A.27.2 Digital Mammography X-Ray Image 10D Module Table
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Table A.27-1
DIGITAL MAMMOGRAPHY X-RAY IMAGE |IOD MODULES
IE Module Reference Usage
Patient Patient C.711 M
Specimen ldentification C.71.2 U
Study General Study c.7.2.1 M
Patient Study C.7.2.2 U
Series General Series C.7.31 M
DX Series c.8.11.1 M
Mammography Series C.8.11.6 M
Frame of Frame of Reference C.74.1 C - Required if multiple
Reference images are obtained without
releasing breast compression
Equipment General Equipment C.751 M
Image General Image C.76.1 M
Image Pixel C.7.6.3 M
Contrast/Bolus C.7.6.4 U
Display Shutter C.7.6.11 U
Device C.7.6.12 U
Therapy C.7.6.13 U
DX Anatomy Imaged c.8.11.2 M
DX Image C.8.11.3 M
DX Detector C.8.11.4 M
X-Ray Collimator C.8.7.3 U
DX Positioning C.8.115 U
X-Ray Tomo Acquisition C.8.7.7 U
X-Ray Acquisition Dose C.8.7.8 U
X-Ray Generation C.8.7.9 U
X-Ray Filtration C.8.7.10 U
X-Ray Grid C.8.7.11 U
Mammography Image C.8.11.7 M
Overlay Plane c.9.2 C - Required if graphic
annotation is present - See
A.27.3
Curve C.10.2 U
VOI LUT C.11.2 C - Required if Presentation
Intent Type (0008,0068) is
FOR PRESENTATION. Shall
not be present otherwise.
Image Histogram C.11.5 U
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Acquisition Context

C.7.6.14

SOP Common

c.121

A.27.3 Overlay Plane Module

If the Overlay Plane Module is present, any Overlays defined in that Module shall store the overlay
data in Overlay Data (60xx,3000), and not any unused high bits in Pixel Data (7FE0,0010).

A.28 DIGITAL INTRA-ORAL X-RAY IMAGE INFORMATION OBJECT DEFINITION

A.28.1 Digital Intra-oral X-Ray Image 10D Description
The Digital Intra-oral X-Ray Image Information Object Definition specifies an image that has been

created by an intra-oral projection radiography imaging device.

Note: It meets all of the requirements of the DX IOD in A.26 in addition to those specified in this

section.
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The Digital Intra-oral X-Ray Image 10D is used in two SOP Classes as defined in PS 3.4 Storage
Service Class, a SOP Class for storage of images intended for presentation, and a SOP Class for
storage of images intended for further processing before presentation. These are distinguished by
their SOP Class UID and by the Enumerated Value of the mandatory Attribute in the DX Series
Module, Presentation Intent Type (0008,0068).

A.28.2 Digital Intra-oral X-Ray Image 10D Module Table

Table A.28-1
DIGITAL INTRA-ORAL X-RAY IMAGE I0D MODULES
IE Module Reference Usage
Patient Patient C.711 M
Specimen ldentification C.71.2 U
Study General Study c.7.2.1 M
Patient Study C.7.2.2 U
Series General Series C.7.31 M
DX Series c.8.11.1 M
Intra-oral Series C.8.11.8 M
Frame of Frame of Reference C.74.1 U
Reference
Equipment General Equipment C.751 M
Image General Image C.76.1 M
Image Pixel C.7.6.3 M
Contrast/Bolus C.7.6.4 U
Display Shutter C.7.6.11 U
Device C.7.6.12 U
Therapy C.7.6.13 U
DX Anatomy Imaged c.8.11.2 M
DX Image C.8.11.3 M
DX Detector C.8.11.4 M
X-Ray Collimator C.8.7.3 U
DX Positioning C.8.115 U
X-Ray Tomo Acquisition C.8.7.7 U
X-Ray Acquisition Dose C.8.7.8 U
X-Ray Generation C.8.7.9 U
X-Ray Filtration C.8.7.10 U
X-Ray Grid Cc.8.7.11 U
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Intra-oral Image C.8.11.9 M
Overlay Plane c.9.2 C - Required if graphic
annotation is present - See
A.28.3
Curve C.10.2 U
VOI LUT C.11.2 C - Required if Presentation

Intent Type (0008,0068) is
FOR PRESENTATION. Shall
not be present otherwise.

Image Histogram C.11.5 U
Acquisition Context C.7.6.14 M
SOP Common c.12.1 M

A.28.3 Overlay Plane Module

If the Overlay Plane Module is present, any Overlays defined in that Module shall store the overlay
data in Overlay Data (60xx,3000), and not any unused high bits in Pixel Data (7FE0,0010).

A.29 RT BEAMS TREATMENT RECORD INFORMATION OBJECT DEFINITION

A.29.1 RT Beams Treatment Record |IOD Description

The focus for this Radiotherapy Beams Treatment Record 10D (RT Beams Treatment Record IOD)
is to address the requirements for transfer of treatment session reports generated by a treatment
verification system during a course of external beam treatment, with optional cumulative summary
information. It may also be used for transfer of treatment information during delivery.

A.29.2 RT Beams Treatment Record 10D entity-relationship model
The E-R model for the RT Beams Treatment Record IOD is illustrated in Figure A.29-1.
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Figure A.29-1—DICOM RT Beams Treatment Record 10D information model
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A.29.3 RT Beams Treatment Record 10D Module Table
Table A.29.3-1—RT Beams Treatment Record 10D Modules

IE Module Reference Usage
Patient Patient c7.1.1 M
Study General Study C.7.21 M

Patient Study C.7.2.2 U
Series RT Series c.8.8.1 M
Equipment General Equipment C.751 M
Treatment RT General Treatment Record C.8.8.17 M
Record

RT Patient Setup C.8.8.12 U

RT Treatment Machine C.8.8.18 M

Record

Measured Dose Reference C.8.8.19 U

Record

Calculated Dose Reference C.8.8.20 U

Record

RT Beams Session Record c.8.8.21 M

RT Treatment Summary C.8.8.23 U

Record

Curve C.10.2 U

SOP Common c.12.1 M

A.30 RT BRACHY TREATMENT RECORD INFORMATION OBJECT DEFINITION

A.30.1 RT Brachy Treatment Record |IOD Description

The focus for this Radiotherapy Brachy Treatment Record 10D (RT Brachy Treatment Record IOD)
is to address the requirements for transfer of treatment session reports generated by a treatment
verification system during a course of Brachytherapy treatment, with optional cumulative summary
information. It may also be used for transfer of treatment information during delivery.

A.30.2 RT Brachy Treatment Record 10D entity-relationship model
The E-R model for the RT Brachy Treatment Record IOD is illustrated in Figure A.Y-1.
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Figure A.30-1—DICOM RT Brachy Treatment Record 10D information model
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A.30.3 RT Brachy Treatment Record 10D Module Table
Table A.30.3-1—RT Brachy Treatment Record IOD Modules

IE Module Reference Usage
Patient Patient c7.1.1 M
Study General Study C.7.21 M

Patient Study C.7.2.2 U
Series RT Series c.8.8.1 M
Equipment General Equipment C.751 M
Treatment RT General Treatment Record C.8.8.17 M
Record

RT Patient Setup C.8.8.12 U

RT Treatment Machine C.8.8.18 M

Record

Measured Dose Reference C.8.8.19 U

Record

Calculated Dose Reference C.8.8.20 U

Record

RT Brachy Session Record C.8.8.22 M

RT Treatment Summary C.8.8.23 U

Record

Curve C.10.2 U

SOP Common C.12.1 M

A.31 RT TREATMENT SUMMARY RECORD INFORMATION OBJECT DEFINITION

A.31.1 RT Treatment Summary Record IOD Description

The focus for this Radiotherapy Treatment Summary Record IOD (RT Treatment Summary Record
IOD) is to address the requirements for transfer of cumulative summary information, normally
generated at the completion of a course of treatment.

A.31.2 RT Treatment Summary Record 10D entity-relationship model
The E-R model for the RT Treatment Summary Record 10D is illustrated in Figure A.31-1.
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Figure A.31-1—DICOM RT Treatment Summary Record 10D information model

A.31.3 RT Treatment Summary Record IOD Module Table
Table A.31.3-1—RT Treatment Summary Record 10D Modules

IE Module Reference Usage
Patient Patient C.7.11 M
Study General Study C.7.21 M

Patient Study C.7.2.2 U
Series RT Series c.8.8.1 M
Equipment General Equipment C.751 M
Treatment RT General Treatment Record C.8.8.17 M
Record

RT Treatment Summary C.8.8.23 M

Record

Curve C.10.2

SOP Common c.12.1 M

A.32 VISIBLE LIGHT IMAGE INFORMATION OBJECT DEFINITIONS

A.32.1 VL Endoscopic Image Information Object Definition

A.3211

VL Endoscopic Image IOD Description

The VL Endoscopic Image I0OD specifies the Attributes of Single-frame VL Endoscopic Images.
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A.32.1.2 VL Endoscopic Image IOD Entity-Relationship Model

The E-R Model in Section A.1.2 of this Part depicts those components of the DICOM Information
Model which directly reference the VL Endoscopic Image 10D, with exception of the Curve, VOI
LUT, Frame of Reference and Modality LUT entities which are not used. Additionally, Image in figure
A.1.2 of PS3.3 represents a Single Frame image. A frame denotes a two-dimensional organization
of pixels recorded as a single exposure. Table A.32.1-1 specifies the Modules of the VL Endoscopic
Image 10D.

Notes: 1. An endoscopic procedure might include multiple series of single frame endoscopic
images as well as one or more additional series of related diagnostic images. The procedure
might involve multiple Performed Procedure Steps, multiple endoscopes, and multiple
anatomic regions and might be supervised, performed, and/or interpreted by one or more
individuals.

2. Several distinct diagnostic or therapeutic processes might occur during an endoscopic
procedure. For example: Endoscopic examination of duodenal mucosa, biopsy, lavage, or
biliary stone removal.

Table A.32.1-1
VL ENDOSCOPIC IMAGE 10D MODULES
IE Module Reference Usage

Patient Patient c.7.11 M
Study General Study C.7.21 M

Patient Study C.7.2.2 U
Series General Series C.7.31 M
Equipment | General Equipment C.751 M
Image General Image C.76.1 M

Image Pixel C.76.3 M

Acquisition Context C.7.6.14 M

VL Image C.8.12.1 M

Overlay Plane C.9.2 U

SOP Common c.121 M
A.32.1.3 VL Endoscopic Image 10D Content Constraints

A.32.1.3.1 Modality
The value of Modality (0008,0060) shall be ES.

A.32.2 VL Microscopic Image Information Object Definition
A.32.2.1 VL Microscopic Image 10D Description

The VL Microscopic Image 10D specifies the Attributes of Single-frame VL Microscopic Images.
Slide Coordinates shall not be encoded with this 10D.

A.32.2.2 VL Microscopic Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 of this Part depicts those components of the DICOM Information
Model which directly reference the VL Microscopic Image 10D, with exception of the Curve, VOI
LUT, Frame of Reference and Modality LUT entities which are not used. Additionally, Image in figure
A.1.2 of PS3.3 represents a Single Frame image. A frame denotes a two-dimensional organization
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of pixels recorded as a single exposure. Table A.32.1-2 specifies the Modules of the VL
Microscopic Image 10D.

Notes: 1. A microscopy procedure might include multiple series of single frame VL Microscopic
Images as well as one or more additional series of related diagnostic images. The procedure
might involve multiple Performed Procedure Steps, multiple microscopes, and multiple
anatomic regions and might be supervised, performed, and/or interpreted by one or more
individuals.

2. Several distinct diagnostic or therapeutic processes might occur during a single procedure.
For example: Histologic staining of the same section with multiple special stains.

Table A.32.1-2
VL MICROSCOPIC IMAGE IOD MODULES
IE Module Reference Usage
Patient Patient C.7.1.1 M
Specimen C.7.1.2 M
Identification
Study General Study C721 M
Patient Study C.7.2.2 U
Series General Series C.7.31 M
Equipment General Equipment C.75.1 M
Image General Image C.7.6.1 M
Image Pixel C.76.3 M
Acquisition Context C.7.6.14 M
VL Image c.8.121 M
Overlay Plane C.9.2 U
SOP Common C.121 M
A.32.2.3 VL Microscopic Image 10D Content Constraints
A.32.2.3.1 Modality

The value of Modality (0008,0060) shall be GM.

A.32.3 VL Slide-Coordinates Microscopic Image Information Object Definition
A.32.3.1 VL Slide-Coordinates Microscopic Image IOD Description

The VL Slide-Coordinates Microscopic Image 10D specifies the Attributes of VL Single-frame Slide-
Coordinates Microscopic Images.

A.32.3.2 VL Slide-Coordinates Microscopic Image 10D Entity-Relationship Model

The E-R Model in Section A.1.2 of this Part depicts those components of the DICOM Information
Model which directly reference the VL Slide-Coordinates Microscopic Image 10D, with exception of
the Curve, VOI LUT, Frame of Reference and Modality LUT entities which are not used. Additionally,
Image in figure A.1.2 of PS3.3 represents a Single Frame image. A frame denotes a two-
dimensional organization of pixels recorded as a single exposure. Table A.32.1-3 specifies the
Modules of the VL Slide-Coordinates Microscopic Image 10D.
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Notes: 1. A microscopic imaging procedure might include multiple series of single frame
Microscopic Images as well as one or more additional series of related diagnostic images
and might involve multiple Performed Procedure Steps, multiple Microscopes, and multiple
anatomic regions. The procedure might be supervised, performed, and/or interpreted by one
or more individuals.

2. Several distinct diagnostic or therapeutic processes might occur during a single procedure.
For example: Histologic staining of the same section with multiple special stains.

Table A.32.1-3
VL SLIDE-COORDINATES MICROSCOPIC IMAGE 10D MODULES
IE Module Reference Usage
Patient Patient C.7.1.1 M
Specimen C.7.1.2 M
Identification
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.73.1 M
Frame of Reference C74.1 M
Equipment General Equipment C.75.1 M
Image General Image C.7.6.1 M
Image Pixel C.7.6.3 M
Acquisition Context C.7.6.14 M
VL Image c.8.12.1 M
Slide Coordinates C.8.12.2 M
Overlay Plane C.9.2 0]
SOP Common c.121 M
A.32.3.3 VL Slide-Coordinates Microscopic Image 10D Content Constraints
A.32.3.3.1 Modality

The value of Modality (0008,0060) shall be SM.

A.32.4 VL Photographic Image Information Object Definition
A.32.4.1 VL Photographic Image 10D Description
The VL Photographic Image 10D specifies the attributes of VL Single-frame photographic Images.

A.32.4.2 VL Photographic Image IOD Entity-Relationship Model

The E-R Model in Section A.1.2 of this Part depicts those components of the DICOM Information
Model which directly reference the VL Photographic Image 10D, with exception of the Curve, VOI
LUT, Frame of Reference and Modality LUT entities which are not used. Additionally, Image in figure
A.1.2 of PS3.3 represents a Single Frame image. A frame denotes a two-dimensional organization
of pixels recorded as a single exposure. Table A.32.4-1 specifies the Modules of the VL
Photographic Image 10D.




PS 3.3 - 2001

Page 105
Notes: 1. A VL photographic imaging procedure might include multiple series of single frame VL
Photographic images as well as one or more additional series of related diagnostic images.
The procedure might involve multiple Performed Procedure Steps, multiple cameras, and
multiple anatomic regions and might be supervised, performed, and/or interpreted by one or
more individuals.
2. Several distinct diagnostic or therapeutic processes might occur during a single procedure.
Table A.32.4-1
VL PHOTOGRAPHIC IMAGE 10D MODULES
IE Module Reference Usage
Patient Patient c.7.11 M
Specimen C.7.1.2 C - Required if the Imaging Subject is a Specimen
Identification
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.7.31 M
Equipment | General Equipment C.751 M
Image General Image C.76.1 M
Image Pixel C.7.6.3 M
Acquisition Context C.7.6.14 M
VL Image c.8.12.1 M
Overlay Plane C.9.2 U
SOP Common c.121 M
A.32.4.3 VL Photographic Image I0OD Content Constraints
A.32.4.3.1 Modality

The value of Modality (0008,0060) shall be XC.
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A.33 GRAYSCALE SOFTCOPY PRESENTATION STATE INFORMATION OBJECT
DEFINITION

A.33.1 Grayscale Softcopy Presentation State IOD Description

The Grayscale Softcopy Presentation State Information Object Definition (I0D) specifies information
that may be used to present (display) images that are referenced from within the 10D.

It includes capabilities for specifying:

a. the output grayscale space in P-Values

grayscale contrast transformations including modality and VOI LUT

mask subtraction for multi-frame images

selection of the area of the image to display and whether to rotate or flip it
image and display relative annotations, including graphics, text and overlays

® 2 0 T
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A.33.2 Grayscale Softcopy Presentation State IOD Module Table
Table A.33-1
Grayscale Softcopy Presentation State IOD MODULES
IE Module Reference Usage
Patient Patient Cc.711 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series General Series C.73.1 M
Presentation Series C.11.9 M
Equipment General Equipment C.75.1
Presentation Presentation State C.11.10 M
State Mask C.7.6.10 C - Required if the referenced
image(s) are multi-frame and
are to be subtracted
Display Shutter C.76.11 C - Required if a Display
Shutter is to be applied to
referenced image(s) and the
Bitmap Display Shutter
Module is not present
Bitmap Display Shutter C.7.6.15 C - Required if a Display
Shutter is to be applied to
referenced image(s) and the
Display Shutter Module is not
present
Overlay Plane Cc.9.2 C - Required if Overlay is to be
applied to referenced image(s)
or the Bitmap Display Shutter
Module is present
Overlay/Curve Activation c.11.7 C- Required if referenced
image contains curve or
overlay data which is to be
displayed
Displayed Area C.104 M
Graphic Annotation C.10.5 C - Required if Graphic
Annotations are to be applied
to referenced image(s)
Spatial Transformation C.10.6 C - Required if rotation, flipping
or magnification are to be
applied to referenced image(s)
Graphic Layer c.10.7 C - Required if Graphic
Annotations or Overlays or
Curves are to be applied to
referenced image(s)
Modality LUT C.11.1 C - Required if a Modality LUT
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is to be applied to referenced
image(s)

Softcopy VOI LUT C.11.8 C - Required if a VOI LUT is to
be applied to referenced
image(s)
Softcopy Presentation LUT C.11.6 M
SOP Common c.121 M

In the Grayscale Softcopy Presentation State |OD, the Presentation Series Module specializes
some Attributes of the General Series Module, and the Presentation State Module specializes

some Attributes of the Mask and Display Shutter Modules.

Notes:

1. Subtraction between different images is not supported.

2. The Mask Module condition implies that it need not be supported by an SCP that supports
presentation states only for single frame image storage SOP Classes, or instances of multi-

frame image Storage SOP Classes that contain only one frame.

3. The Display Shutter may be used to darken image areas that surround important
information and exclude extraneous bright areas that increase glare and ambient lighting
impairing image interpretation. For example, unexposed areas in a CR image might be
obscured using the Display Shutter, rather than permanently replacing image pixels in those

areas.

4. This 10D does not support the storage of a multi-frame overlay in the 10D itself, but does
support selective activation of multi-frame overlays within the referenced images via the

Overlay/Curve Activation Module.




A.34 WAVEFORM INFORMATION OBJECT DEFINITIONS

A.34.1 Waveform 10D Entity-Relationship Model
The Waveform E-R Model is shown in Figure A.34-1. This model applies to a variety of Waveform

IODs.
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Figure A.34-1
DICOM Waveform 10D Information Model

A.34.2 Basic Voice Audio Information Object Definition
A.34.2.1 Basic Voice Audio IOD Description

The Basic Voice Audio 10D is the specification of a digitized sound which has been acquired or
created by an audio modality or by an audio acquisition function within an imaging modality. A
typical use is report dictation.

A.34.2.2 Basic Voice Audio 10D Entity-Relationship Model

The E-R Model in Section A.34.1 of this Part applies to the Basic Voice Audio 10D.

A.34.2.3 Basic Voice Audio IOD Module Table

1
1
ﬂ | Frame of Reference |
,n
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Table A.34.2-1
Basic Voice Audio 10D Modules
IE Module Reference Usage
Patient Patient c7.11 M
Study General Study C.721 M
Patient Study C.7.2.2 U
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Series General Series C.73.1

Frame of Synchronization C.7.4.2 U

Reference

Equipment General Equipment C.75.1 M

Waveform Waveform Identification c.10.8 M
Waveform C.10.9 M
Acquisition Context C.7.6.14 M
Waveform Annotation C.10.10 U
SOP Common C.121 M

A.34.2.4 Basic Voice Audio 10D Content Constraints
A.34.24.1 Modality
The value of Modality (0008,0060) shall be AU.

A.34.2.4.2 Waveform Sequence
The number of Waveform Sequence (5400,0100) Items shall be one.

A.34.2.4.3 Number of Waveform Channels

The value of the Number of Waveform Channels (003A,0005) in the Waveform Sequence Item shall
be 1 or 2.

A.34.2.4.4 Sampling Frequency
The value of the Sampling Frequency (003A,001A) in the Waveform Sequence Item shall be 8000.

A.34.2.45 Waveform Sample Interpretation

The value of the Waveform Sample Interpretation (5400,1006) in the Waveform Sequence Item shall
be UB, MB, or AB.

A.34.3 12-Lead Electrocardiogram Information Object Definition
A.34.3.1 12-Lead ECG IOD Description

The 12-Lead Electrocardiogram (12-Lead ECG) IOD is the specification of digitized electrical signals
from the patient cardiac conduction system collected on the body surface, which has been acquired
by an ECG modality or by an ECG acquisition function within an imaging modality.

A.34.3.2 12-Lead ECG IOD Entity-Relationship Model
The E-R Model in Section A.34.1 of this Part applies to the 12-Lead ECG IOD.

A.34.3.3 12-Lead ECG 10D Module Table

Table A.34.3-1
12-Lead ECG 10D Modules
IE Module Reference Usage
Patient Patient C.711 M
Study General Study C.7.21 M
Patient Study C.7.2.2 U
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Series General Series C.73.1
Frame of Synchronization C.7.4.2 U
Reference
Equipment General Equipment C.75.1 M
Waveform Waveform Identification c.10.8 M

Waveform C.10.9 M

Acquisition Context C.7.6.14 M

Waveform Annotation C.10.10 C - required if annotation is

present
SOP Common C.121 M

A.34.3.4 12-Lead ECG IOD Content Constraints

A.343.4.1

The value of Modality (0008,0060) shall be ECG.

A.34.3.4.2

Modality

Acquisition Context Module

For SOP Instances of ECG acquired in the cardiac catheterization lab, the Defined Template for
Acquisition Context Sequence (0040,0555) is TID 3403. For routine resting or stress ECG, the
Defined Template for Acquisition Context Sequence (0040,0555) is TID 3401.

A.34.3.4.3

Waveform Sequence

The number of Waveform Sequence (5400,0100) Items shall be between 1 and 5, inclusive.

A.34.3.4.4

Number of Waveform Channels

The value of the Number of Waveform Channels (003A,0005) in each Waveform Sequence Item shall
be between 1 and 13, inclusive. The total number of channels encoded across all ltems shall not

exceed 13.

Note:

This specialization provides for up to five Waveform Sequence Items (multiplex groups), with a
total of 13 channels. This allows, for instance, encoding of four sets of three simultaneously
recorded channels, the sets being acquired sequentially, plus one continuous channel for the
duration of the other sets. This can be used to emulate the behavior of classical 12-lead ECG
strip chart recorders with 4x3 presentation, plus a continuous lead Il recording (see figure).
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Multiplex Group 1 —leads I, I, lll; time offset O; duration 2.5 s

Multiplex Group 2 — leads aVR, aVL, aVF; time offset 2.5 s; duration 2.5 s
Multiplex Group 3 - leads V1, V2, V3; time offset 5.0 s; duration 2.5 s
Multiplex Group 4 — leads V4, V5, V6; time offset 7.5 s; duration 2.5 s
Multiplex Group 5 - lead Il; time offset O; duration 9.84 s

FIGURE A.34.3-1 12-Lead ECG Example (Informative)

A.34.3.45 Number of Waveform Samples
The value of the Number of Waveform Samples (003A,0010) in each Waveform Sequence Item shall
be less than or equal to 16384.

Note: This allows over 16 seconds per channel at the maximum sampling frequency; if longer
recordings are required, the General ECG 10D may be used.

A.34.3.4.6 Sampling Frequency

The value of the Sampling Frequency (003A,001A) in each Waveform Sequence Item shall be
between 200 and 1000, inclusive.

A.34.3.4.7 Channel Source

The Baseline Context ID for the Channel Source Sequence (003A,0208) in each Channel Definition
Sequence Item shall be CID 3001.

A.34.3.4.8 Waveform Sample Interpretation

The value of the Waveform Sample Interpretation (5400,1006) in each Waveform Sequence Item
shall be SS.

A.34.3.4.9 Waveform Annotation Module

The Defined Context ID for the Concept Name Code Sequence (0040,A043) in the Waveform
Annotation Sequence (0040,B020) shall be CID 3335. This Context Group supports the annotation
of suppressed pacemaker spikes in the ECG waveform.
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A.34.4 General Electrocardiogram Information Object Definition
A.34.4.1 General ECG IOD Description

The General Electrocardiogram (ECG) 10D is the specification of digitized electrical signals from the
patient cardiac conduction system collected on the body surface, which has been acquired by an
ECG modality or by an ECG acquisition function within an imaging modality.

A.34.4.2 General ECG IOD Entity-Relationship Model
The E-R Model in Section A.34.1 of this Part applies to the General ECG IOD.

A.34.4.3 General ECG |IOD Module Table

Table A.34.4-1
General ECG 10D Modules

IE Module Reference Usage
Patient Patient c.7.11 M
Study General Study C.7.21

Patient Study C.7.2.2 U
Series General Series C.731 M
Frame of Synchronization C.74.2 0]
Reference
Equipment General Equipment C.75.1 M
Waveform Waveform Identification C.10.8 M

Waveform C.10.9 M

Acquisition Context C.7.6.14 M

Waveform Annotation C.10.10 C - required if annotation is

present
SOP Common Cc.12.1 M

A.34.4.4 General ECG I0OD Content Constraints
A.34.4.4.1 Modality
The value of Modality (0008,0060) shall be ECG.

A.34.4.4.2 Waveform Sequence
The number of Waveform Sequence (5400,0100) Items shall be between 1 and 4, inclusive.

A.34.4.4.3 Number of Waveform Channels

The value of the Number of Waveform Channels (003A,0005) in each Waveform Sequence Item shall
be between 1 and 24, inclusive.

A.34.4.4.4 Sampling Frequency

The value of the Sampling Frequency (003A,001A) in each Waveform Sequence Item shall be
between 200 and 1000, inclusive.

A.34.4.45 Channel Source

The Defined Context ID for the Channel Source Sequence (003A,0208) in each Channel Definition
Sequence Item shall be CID 3001.
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Note: Terms from other Context Groups may also be used for extended specification of the Channel
Source, as declared in the Conformance Statement for an application (see PS3.2).

A.34.4.46

Waveform Sample Interpretation

The value of the Waveform Sample Interpretation (5400,1006) in each Waveform Sequence Item

shall be SS.

A.34.4.4.7

Waveform Annotation Module

The Defined Context ID for the Concept Name Code Sequence (0040,A043) in the Waveform
Annotation Sequence (0040,B020) shall be CID 3335. This Context Group supports the annotation
of suppressed pacemaker spikes in the ECG waveform.

A.34.5 Ambulatory Electrocardiogram Information Object Definition

A.34.5.1 Ambulatory ECG IOD Description

The Ambulatory Electrocardiogram (ECG) 10D is the specification of digitized electrical signals from
the patient cardiac conduction system collected on the body surface, which has been acquired by
an ambulatory electrocardiography (Holter) device.

Note: The duration of acquisition represented in one SOP Instance is not specifically constrained,
and is limited only by the maximum size of the Waveform Data attribute.

A.34.5.2 Ambulatory ECG IOD Entity-Relationship Model
The E-R Model in Section A.34.1 of this Part applies to the Ambulatory ECG 10D.

A.34.5.3 Ambulatory ECG IOD Module Table

Table A.34.5-1
Ambulatory ECG IOD Modules
IE Module Reference Usage
Patient Patient cC.71.1 M
Study General Study C.7.2.1
Patient Study C.7.2.2 U
Series General Series C.73.1 M
Frame of Synchronization C.74.2 U
Reference
Equipment General Equipment C.75.1 M
Waveform Waveform Identification c.10.8 M
Waveform C.10.9 M
Acquisition Context C.7.6.14 U
Waveform Annotation C.10.10 C —required if annotation is
present
SOP Common C.12.1 M
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A.34.5.4 Ambulatory ECG IOD Content Constraints
A.34.5.4.1 Modality
The value of Modality (0008,0060) shall be ECG.

A.34.5.4.2 Waveform Sequence
The number of Waveform Sequence (5400,0100) Items shall be be 1.

A.345.4.3 Number of Waveform Channels

The value of the Number of Waveform Channels (003A,0005) in the Waveform Sequence Item shall
be between 1 and 12, inclusive.

A.34.5.45 Sampling Frequency

The value of the Sampling Frequency (003A,001A) in each Waveform Sequence Item shall be
between 50 and 1000, inclusive.

A.345.4.6 Channel Source

The Defined Context ID for the Channel Source Sequence (003A,0208) in each Channel Definition
Sequence Item shall be CID 3001.

A.34.5.4.7 Waveform Sample Interpretation

The value of the Waveform Sample Interpretation (5400,1006) in each Waveform Sequence Item
shall be SB or SS.

A.34.6 Hemodynamic Information Object Definition

A.34.6.1 Hemodynamic 10D Description

The Hemodynamic IOD is the specification of digitized pressure, electrical, and other signals from
the patient circulatory system, which has been acquired by a hemodynamic modality.

Note: The duration of acquisition represented in one SOP Instance is not specifically constrained,
and is limited only by the maximum size of the Waveform Data attribute.

A.34.6.2 Hemodynamic 10D Entity-Relationship Model
The E-R Model in Section A.34.1 of this Part applies to the Hemodynamic IOD.

A.34.6.3 Hemodynamic 10D Module Table

Table A.34.6-1
Hemodynamic IOD Modules

IE Module Reference Usage
Patient Patient cC.71.1 M
Study General Study C.7.2.1 M

Patient Study C.7.2.2 U
Series General Series C.73.1 M
Frame of Synchronization C.74.2 C — Required if Waveform
Reference Originality (003A,0004) is

ORIGINAL; may be present
otherwise
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Equipment General Equipment C.75.1 M

Waveform Waveform Identification C.10.8 M
Waveform Cc.10.9 M
Acquisition Context C.7.6.14 M
Waveform Annotation C.10.10 C - required if annotation is

present

SOP Common C.12.1 M

A.34.6.4 Hemodynamic 10D Content Constraints
A.34.6.4.1 Modality
The value of Modality (0008,0060) shall be HD.

A.34.6.4.2 Acquisition Context Module
The Defined Template for Acquisition Context Sequence (0040,0555) is TID 3403.

A.34.6.4.3 Waveform Sequence
The number of Waveform Sequence (5400,0100) Items shall be between 1 and 4, inclusive.

A.34.6.4.4 Number of Waveform Channels

The value of the Number of Waveform Channels (003A,0005) in each Waveform Sequence Item shall
be between 1 and 8, inclusive.

A.34.6.45 Sampling Frequency

The value of the Sampling Frequency (003A,001A) in each Waveform Sequence Item shall be less
than or equal to 400.

A.34.6.4.7 Channel Source

The Defined Context ID for the Channel Source Sequence (003A,0208) in each Channel Definition
Sequence Item shall be CID 3003, CID 3001 for surface ECG channels, or CID 3090 for time
synchronization channels. The Channel Source Code Value shall encode at minimum the metric
(measured physical quality) and function (measurement or stimulus); unless otherwise specifically
encoded, the default function shall be “measurement”.

The Channel Source Modifiers Sequence (003A,0209) in each Channel Definition Sequence Item
shall be used to specify additional qualifiers of the semantics of the waveform source, including
technique and anatomic location, if not encoded by the Channel Source Code Value. Technique,
with terms from Defined Context ID 3241, shall be specified in Channel Source Modifiers Sequence
Items prior to the cardiac anatomic location(s), with terms from Defined Context ID 3010, 3014, and
3019. If technique is pullback, the sequence of anatomic locations shall be specified in ordered
Channel Source Modifiers Sequence Items (e.g., initial, transitional, and final locations).

Note: Terms from other Context Groups may also be used for extended specification of the Channel
Source, as declared in the Conformance Statement for an application (see PS3.2).

A.34.6.4.8 Waveform Sample Interpretation

The value of the Waveform Sample Interpretation (5400,1006) in each Waveform Sequence ltem
shall be SS.
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A.34.6.4.9 Waveform Annotation Module

The Defined Context ID for the Concept Name Code Sequence (0040,A043) in the Waveform
Annotation Sequence (0040,B020) shall be CID 3337.

A.34.7 Basic Cardiac Electrophysiology Information Object Definition
A.34.7.1 Basic Cardiac EP 10D Description

The Basic Cardiac Electrophysiology 10D is the specification of digitized electrical signals from the
patient cardiac conduction system collected in the heart, which has been acquired by an EP
modality.

Note: The duration of acquisition represented in one SOP Instance is not specifically constrained,
and is limited only by the maximum size of the Waveform Data attribute.

A.34.7.2 Basic Cardiac EP IOD Entity-Relationship Model
The E-R Model in Section A.34.1 of this Part applies to the Cardiac EP 10D.

A.34.7.3 Basic Cardiac EP IOD Module Table

Table A.34.7-1
Basic Cardiac EP IOD Modules

IE Module Reference Usage
Patient Patient C.711 M
Study General Study C.7.21 M

Patient Study C.7.2.2 U
Series General Series C.73.1 M
Frame of Synchronization C.7.4.2 C — Required if Waveform
Reference Originality (003A,0004) value

is ORIGINAL; may be
present otherwise

Equipment General Equipment C.75.1 M
Waveform Waveform Identification c.10.8 M

Waveform C.10.9 M

Acquisition Context C.7.6.14 M

Waveform Annotation C.10.10 C - required if annotation is

present
SOP Common C.121 M

A.34.7.4 Basic Cardiac EP IOD Content Constraints
A.34.7.4.1 Modality
The value of Modality (0008,0060) shall be EPS.

A.34.7.4.2 Acquisition Context Module
The Defined Template for Acquisition Context Sequence (0040,0555) is TID 3450.
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A.34.7.4.3 Waveform Sequence
The number of Waveform Sequence (5400,0100) Items shall be between 1 and 4, inclusive.

A.34.7.4.4 Sampling Frequency

The value of the Sampling Frequency (003A,001A) in each Waveform Sequence Item shall be less
than or equal to 2000.

A.34.7.4.5 Channel Source

The Defined Context ID for the Channel Source Sequence (003A,0208) in each Channel Definition
Sequence Item shall be CID 3011. The Channel Source Code Value shall encode at minimum the
anatomic location of the channel source.

The Channel Source Modifiers Sequence (003A,0209) in each Channel Definition Sequence Item
shall be used to specify additional qualifiers of the semantics of the waveform source, including
metric (measured physical quality), function (measurement or stimulus), and technique from Defined
Context ID 3240, and anatomic location qualifiers from Defined Context ID 3019, if not encoded by
the Channel Source Code Value. If not explicitly encoded, the default metric and function shall be
“voltage measurement”. If a differential signal is used, that shall be indicated in a Modifier Item, and
the positive pole and negative pole identified in the subsequent two modifiers.

Notes: 1. Terms from other Context Groups may also be used for extended specification of the
Channel Source, as declared in the Conformance Statement for an application (see PS3.2).
2. A differential signal from the high right atrium , where electrode 1 on the catheter is the
positive pole and electrode 3 the negative pole, could be specified by coded terms meaning:
Channel Source: “High Right Atrium”
Channel Source Modifiers: “Differential”, “E1”, “E3”
(Implicit default modifier: “Voltage Measurement”)

A.34.7.4.6 Waveform Sample Interpretation

The value of the Waveform Sample Interpretation (5400,1006) in each Waveform Sequence Item
shall be SS.

A.34.7.4.7 Waveform Annotation Module

The Defined Context ID for the Concept Name Code Sequence (0040,A043) in the Waveform
Annotation Sequence (0040,B020) shall be CID 3339.
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A.35 STRUCTURED REPORT DOCUMENT INFORMATION OBJECT DEFINITIONS

A.35.1 Basic Text SR Information Object Definition

A.35.1.1 Basic Text SR Information Object Description

The Basic Text Structured Report (SR) IOD is intended for the representation of reports with minimal
usage of coded entries (typically used in Document Title and headings) and a hierarchical tree of
headings under which may appear text and subheadings. Reference to SOP Instances (e.g. images
or waveforms or other SR Documents) is restricted to appear at the level of the leaves of this

primarily textual tree. This structure simplifies the encoding of conventional textual reports as SR
Documents, as well as their rendering.

A.35.1.2 Basic Text SR 10D Entity-Relationship Model

The E-R Model in Section A.1.2 of this Part applies to the Basic Text SR 10D. The Frame of
Reference IE, and the IEs at the level of the Image IE in Section A.1.2 are not components of the
Basic Text SR 10D. Table A.35.1-1 specifies the Modules of the Basic Text SR IOD.

A.35.1.3 Basic Text SR IOD Module Table

Table A.35.3-1 specifies the Modules of the Basic Text SR 10D.

Table A.35.1-1
BASIC TEXT SR 10D MODULES

IE Module Reference Usage
Patient Patient Cc.71.1 M

Specimen ldentification C.7.1.2 C - Required if the Observation Subject is a

Specimen

Study General Study C.7.21 M

Patient Study C.7.2.2 U
Series SR Document Series C.171 M
Equipment General Equipment C.751 M
Document SR Document General C.17.2 M

SR Document Content C.17.3 M

SOP Common c.121 M

A.35.1.3.1 Basic Text SR IOD Content Constraints

A.35.1.3.1.1 Value Type

Value Type (0040,A040) in the Content Sequence (0040,A730) of the SR Document Content Module
is constrained to the following Enumerated Values (see Table C.17.3-1 for Value Type definitions):

TEXT

CODE
DATETIME
DATE

TIME
UIDREF
PNAME
COMPOSITE
IMAGE
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WAVEFORM
CONTAINER

A.35.1.3.1.2 Relationship Constraints
Relationships between Content Items in the content of this IOD shall be conveyed in the by-value
mode. See Table C.17.3-2 for Relationship Type definitions.

Note: Relationships by-reference are forbidden. Therefore, Referenced Content Item Identifier
(0040,DB73) is not present in any of the Content Items within the SR Document Content
Module.

Table A.35.1-2 specifies the relationship constraints of this 10D.

Table A.35.1-2
RELATIONSHIP CONTENT CONSTRAINTS FOR BASIC TEXT SR IOD
Source Value Type Relationship Type Target Value Type
(Enumerated Values)
CONTAINER CONTAINS TEXT, CODE, DATETIME, DATE, TIME,

UIDREF, PNAME, COMPOSITE?,
IMAGE', WAVEFORM', CONTAINER

CONTAINER HAS OBS CONTEXT TEXT, CODE, DATETIME, DATE, TIME,
UIDREF, PNAME

CONTAINER, IMAGE?, HAS ACQ CONTEXT TEXT, CODE, DATETIME, DATE, TIME,

WAVEFORM, UIDREF, PNAME

COMPOSITE*

any type HAS CONCEPT MOD TEXT, CODE?

TEXT HAS PROPERTIES TEXT, CODE, DATETIME, DATE, TIME,

UIDREF, PNAME, IMAGE?,
WAVEFORM!, COMPOSITE?

TEXT INFERRED FROM TEXT, CODE, DATETIME, DATE, TIME,
UIDREF, PNAME, IMAGE?,
WAVEFORM!, COMPOSITE"

Note: 1. Which SOP Classes the IMAGE, WAVEFORM or COMPOSITE Value Type may refer to, is
documented in the Conformance Statement for an application (see PS 3.2 and PS 3.4).
2. The HAS CONCEPT MOD relationship is used to modify the meaning of the Concept Name
of a Source Content Item, for example to provide a more descriptive explanation, a different
language translation, or to define a post-coordinated concept.

A.35.2 Enhanced SR Information Object Definition
A.35.2.1 Enhanced SR Information Object Description

The Enhanced Structured Report (SR) IOD is a superset of the Basic Text SR IOD. It is also
intended for the representation of reports with minimal usage of coded entries (typically Document
Title and headings) and a hierarchical tree of headings under which may appear text and
subheadings. In addition, it supports the use of numeric measurements with coded measurement
names and units. Reference to SOP Instances (e.g. images or waveforms or SR Documents) is
restricted to appear at the level of the leaves of this primarily textual tree. It enhances references to
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SOP Instances with spatial regions of interest (points, lines, circle, ellipse, etc.) and temporal
regions of interest .

A.35.2.2 Enhanced SR IOD Entity-Relationship Model

The E-R Model in Section A.1.2 of this Part applies to the Enhanced SR 10D. The Frame of
Reference IE, and the IEs at the level of the Image IE in Section A.1.2 are not components of the
Enhanced SR IOD. Table A.35.2-1 specifies the Modules of the Enhanced SR 10D.

A.35.2.3 Enhanced SR IOD Module Table

Table A.35.2-1
ENHANCED SR 10D MODULES

IE Module Reference Usage
Patient Patient c.7.11 M

Specimen ldentification C.7.1.2 C - Required if the Observation Subject is a

Specimen

Study General Study C.7.21 M

Patient Study C.7.2.2 U
Series SR Document Series C.1l71 M
Equipment General Equipment C.751 M
Document SR Document General C.17.2 M

SR Document Content C.17.3 M

SOP Common c.12.1 M

A.35.2.3.1
A.35.2.3.1.1

Enhanced SR IOD Content Constraints

Value Type

Value Type (0040,A040) in the Content Sequence (0040,A730) of the SR Document Content Module
is constrained to the following Enumerated Values (see Table C.17.3-1 for Value Type definitions):

TEXT

CODE

NUM
DATETIME
DATE

TIME
UIDREF
PNAME
SCOORD
TCOORD
COMPOSITE
IMAGE
WAVEFORM
CONTAINER
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A.35.2.3.1.2 Relationship Constraints

Relationships between Content Items in the content of this IOD shall be conveyed in the by-value

mode. See Table C.17.3-2 for Relationship Type definitions.

Note: Relationships by-reference are forbidden. Therefore, Referenced Content Item Identifier
(0040,DB73) is not present in any of the Content Items within the SR Document Content

Module.

Table A.35.2-2 specifies the relationship constraints of this 10D.

Table A.35.2-2
RELATIONSHIP CONTENT CONSTRAINTS FOR ENHANCED SR 10D

Source Value Type

Relationship Type
(Enumerated Values)

Target Value Type

CONTAINER CONTAINS TEXT, CODE, NUM, DATETIME, DATE,
TIME, UIDREF, PNAME, SCOORD,
TCOORD, COMPOSITE?, IMAGE?,
WAVEFORM!, CONTAINER

CONTAINER HAS OBS CONTEXT TEXT, CODE, NUM, DATETIME, DATE,

TIME, UIDREF, PNAME

CONTAINER, IMAGE?, HAS ACQ CONTEXT TEXT, CODE, NUM, DATETIME, DATE,

WAVEFORM, TIME, UIDREF, PNAME

COMPOSITE!

any type HAS CONCEPT MOD TEXT, CODE?

TEXT HAS PROPERTIES TEXT, CODE, NUM, DATETIME, DATE,
TIME, UIDREF, PNAME, IMAGE?,
WAVEFORM!, COMPOSITE?,
SCOORD, TCOORD

TEXT INFERRED FROM TEXT, CODE, NUM, DATETIME, DATE,
TIME, UIDREF, PNAME, IMAGE?,
WAVEFORM!, COMPOSITE?,
SCOORD, TCOORD

SCOORD SELECTED FROM IMAGE?

TCOORD SELECTED FROM SCOORD, IMAGE?!, WAVEFORM"

Note: 1. Which SOP Classes the IMAGE, WAVEFORM or COMPOSITE Value Type may refer to, is

documented in the Conformance Statement for an application (see PS 3.2 and PS 3.4).

2. The HAS CONCEPT MOD relationship is used to modify the meaning of the Concept Name
of a Source Content Item, for example to provide a more descriptive explanation, a different

language translation, or to define a post-coordinated concept.

A.35.3 Comprehensive SR Information Object Definition

A.35.3.1 Comprehensive SR Information Object Description

The Comprehensive SR IOD is a superset of the Basic Text SR 10D and the Enhanced SR 10D,
which specifies a class of documents, the content of which may include textual and a variety of
coded information, numeric measurement values, references to the SOP Instances and spatial or
temporal regions of interest within such SOP Instances. Relationships by-reference are enabled

between Content ltems.
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A.35.3.2 Comprehensive SR 10D Entity-Relationship Model

The E-R Model in Section A.1.2 of this Part applies to the Comprehensive SR 10D. The Frame of
Reference IE, and the IEs at the level of the Image IE in Section A.1.2 are not components of the
Comprehensive SR 10D. Table A.35.3-1 specifies the Modules of the Comprehensive SR 10D.

A.35.3.3 Comprehensive SR 10D Module Table

Table A.35.3-1
COMPREHENSIVE SR IOD MODULES

IE Module Reference Usage
Patient Patient Cc711 M

Specimen Identification c.7.1.2 C - Required if the Observation Subject is a

Specimen

Study General Study Cc.7.2.1 M

Patient Study C.7.2.2 U
Series SR Document Series C.171 M
Equipment General Equipment C.75.1 M
Document SR Document General C.17.2 M

SR Document Content C.17.3 M

SOP Common c.121 M

A.35.3.3.1
A.35.3.3.1.1

Comprehensive SR IOD Content Constraints

Value Type

Value Type (0040,A040) in the Content Sequence (0040,A730) of the SR Document Content Module
is constrained to the following Enumerated Values (see Table C.17.3-1 for Value Type definitions):

TEXT

CODE

NUM
DATETIME
DATE

TIME
UIDREF
PNAME
SCOORD
TCOORD
COMPOSITE
IMAGE
WAVEFORM
CONTAINER
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A.35.3.3.1.2 Relationship Constraints

Relationships between content items in the content of this IOD may be conveyed either by-value or
by-reference. Table A.35.3-2 specifies the relationship constraints of this IOD. See Table C.17.3-2
for Relationship Type definitions.

Table A.35.3-2
RELATIONSHIP CONTENT CONSTRAINTS FOR COMPREHENSIVE SR 10D
Source Value Type Relationship Type Target Value Type
(Enumerated Values)

CONTAINER CONTAINS TEXT, CODE, NUM, DATETIME, DATE,
TIME, UIDREF, PNAME, SCOORD,
TCOORD, COMPOSITE!, IMAGE',
WAVEFORMl, CONTAINER (See
below).

TEXT, CODE, NUM, HAS OBS CONTEXT TEXT, CODE, NUM, DATETIME, DATE,

CONTAINER TIME, UIDREF, PNAME

CONTAINER, IMAGEl, HAS ACQ CONTEXT TEXT, CODE, NUM, DATETIME, DATE,

WAVEFORMl, TIME, UIDREF, PNAME, CONTAINER.

COMPOSITE!

any type HAS CONCEPT MOD TEXT, CODE?

TEXT, CODE, NUM HAS PROPERTIES TEXT, CODE, NUM, DATETIME, DATE,
TIME, UIDREF, PNAME, IMAGE?,
WAVEFORM!, COMPOSITE?,
SCOORD, TCOORD, CONTAINER.

TEXT, CODE, NUM INFERRED FROM TEXT, CODE, NUM, DATETIME, DATE,
TIME, UIDREF, PNAME, IMAGEl,
WAVEFORM', COMPOSITE?,
SCOORD, TCOORD, CONTAINER.

SCOORD SELECTED FROM IMAGE®

TCOORD SELECTED FROM SCOORD, IMAGEl, WAVEFORM'

Note: 1. Which SOP Classes the IMAGE, WAVEFORM or COMPOSITE Value Type may refer to, is

documented in the Conformance Statement for an application (see PS 3.2 and PS 3.4).

2. The HAS CONCEPT MOD relationship is used to modify the meaning of the Concept Name
of a Source Content Item, for example to provide a more descriptive explanation, a different
language translation, or to define a post-coordinated concept.

For relationships conveyed by-reference, Content ltems with a Value Type of CONTAINER shall only
be the target of relationships other than CONTAINS.

That is, CONTAINS relationships with CONTAINERS may not span by-reference links; containment
of directly nested CONTAINERS shall only be conveyed by value.

Note:

1. Itis legal to have a CONTAINS relationship by-reference to a target that is not a
CONTAINER, such as a TEXT or CODE, which itself has immediate or distant descendants
that are CONTAINERS, which may then subsequently have CONTAINS relationships by value
with CONTAINERS.

2. The intent of this constraint is to prevent the need arising to follow by-reference links to
build up a strict CONTAINS hierarchy of CONTAINERS that are used as headings and
subheadings of an outlne. Otherwise the outline hierarchy could become a more general
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graph than a tree, which would be awkward to render. The intent is not to prohibit by-reference
relationships to other parts of the tree that may be part of an outline, which is why only the
CONTAINS relationship is forbidden in this constraint.

3. These constraints only apply to by-reference relationships. There is no intent to prohibit
CONTAINERS from being the target value types of by-value relationships other than
CONTAINS. That is why CONTAINERSs are indicated as valid target value types of HAS
PROPERTIES, INFERRED FROM and HAS ACQ CONTEXT in Table A.35.3-2.

Relationships by-reference to ancestor Content Items are forbidden in this IOD to prevent loops.

A.35.4 Key Object Selection Document Information Object Definition

A.35.4.1 Key Object Selection Document Information Object Description

The Key Object Selection Document 10D is intended for flagging one or more significant images,
waveforms, or other composite SOP Instances.

A.35.4.2 Key Object Selection Document |IOD Entity-Relationship Model

The E-R Model in Section A.1.2 of this Part applies to the Key Object Selection Document IOD.
Table A.35.1-1 specifies the Modules of the Key Object Selection Document 10D.

A.35.4.3 Key Object Selection Document IOD Module Table

Table A.35.4-1 specifies the Modules of the Key Object Selection Document 10D.

Table A.35.4-1
KEY OBJECT SELECTION DOCUMENT IOD MODULES
IE Module Reference Usage
Patient Patient c.7.11 M
Specimen ldentification C.7.1.2 C - Required if the Observation Subject is a
Specimen
Study General Study C.7.21 M
Patient Study C.7.2.2 U
Series Key Object Document C.17.6.1 M
Series
Equipment General Equipment C.751 M
Document Key Object Document C.17.6.2 M
SR Document Content C.17.3 M
SOP Common c.12.1 M
A.354.3.1 Key Object Selection Document IOD Content Constraints

A.35.4.3.1.1 Value Type

Value Type (0040,A040) in the Content Sequence (0040,A730) of the SR Document Content Module
is constrained to the following Enumerated Values (see Table C.17.3-1 for Value Type definitions):

TEXT
CODE
UIDREF
PNAME
IMAGE
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WAVEFORM
COMPOSITE
CONTAINER

A.354.3.1.2 Relationship Constraints
Relationships between Content Items in the content of this IOD shall be conveyed in the by-value
mode. See Table C.17.3-2 for Relationship Type definitions.

Note: Relationships by-reference are forbidden. Therefore, Referenced Content Item Identifier
(0040,DB73) is not present in any of the Content Items within the SR Document Content
Module.

Table A.35.4-2 specifies the relationship constraints of this 10D.

Table A.35.4-2
RELATIONSHIP CONTENT CONSTRAINTS FOR KEY OBJECT SELECTION DOCUMENT IOD
Source Value Type Relationship Type Target Value Type
(Enumerated Values)
CONTAINER CONTAINS TEXT, IMAGE, WAVEFORM,
COMPOSITE
CONTAINER HAS OBS CONTEXT TEXT, CODE, UIDREF, PNAME
CONTAINER HAS CONCEPT MOD CODE
A.35.4.3.1.3 Template Constraints

The document shall be constructed from TID 2010 Key Object Selection invoked at the root node.

A.35.5 Mammography CAD SR Information Object Definition
A.35.5.1 Mammography CAD SR Information Object Description

The Mammography CAD SR 10D is used to convey the detection and analysis results of a
mammography CAD device. The content may include textual and a variety of coded information,
numeric measurement values, references to the SOP Instances, and spatial regions of interest
within such SOP Instances. Relationships by-reference are enabled between Content Items.

A.35.5.2 Mammography CAD SR IOD Entity-Relationship Model

The E-R Model in Section A.1.2 of this Part applies to the Mammography CAD SR IOD. The Frame
of Reference IE, and the IEs at the level of the Image IE in Section A.1.2 are not components of the
Mammography CAD SR IOD. Table A.35.5-1 specifies the Modules of the Mammography CAD SR
IOD.

A.35.5.3 Mammography CAD SR IOD Module Table
Table A.35.5-1 specifies the Modules of the Mammography CAD SR 10D.

Table A.35.5-1
MAMMOGRAPHY CAD SR IOD MODULES
IE Module Reference Usage
Patient Patient c.7.11 M
Specimen ldentification C.7.1.2 C - Required if the Observation Subject is a
Specimen
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Study General Study C721 M
Patient Study C.7.2.2 U
Series SR Document Series Cc.171 M
Equipment General Equipment C.75.1 M
Document SR Document General C.17.2 M
SR Document Content C.17.3 M
SOP Common c.12.1 M
A.35.5.3.1 Mammography CAD SR IOD Content Constraints
A.355.31.1 Template Constraints
The document shall be constructed from TID 4000 Mammography CAD Document Root invoked
at the root node.
When a content item sub-tree from a prior document is duplicated by-value, its observation
context shall be defined by TID 1001, Observation Context, and its subordinate templates, as
described in PS 3.16, DCMR Templates.
Note: All Template and Context Group definitions are located in PS 3.16, DICOM Content Mapping
Resource, in the Annexes titled DCMR Templates and DCMR Context Groups, respectively.
A.355.3.1.2 Value Type

Value Type (0040,A040) in the Content Sequence (0040,A730) of the SR Document Content Module
is constrained to the following Enumerated Values (see Table C.17.3-1 for Value Type definitions):

A.35.5.3.1.3

TEXT

CODE

NUM

DATE

TIME
PNAME
SCOORD
COMPOSITE
IMAGE
CONTAINER

Relationship Constraints

The Mammography CAD SR IOD makes extensive use of by-reference INFERRED FROM and by-
reference SELECTED FROM relationships. Other relationships by-reference are forbidden. Table
A.35.5-2 specifies the relationship constraints of this IOD. See Table C.17.3-2 for Relationship Type
definitions.
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Table A.35.5-2
RELATIONSHIP CONTENT CONSTRAINTS FOR MAMMOGRAPHY CAD SR 10D
Source Value Type Relationship Type Target Value Type
(Enumerated Values)
CONTAINER CONTAINS CODE, NUM, SCOORD, IMAGE?,
CONTAINER.
TEXT, CODE, NUM, HAS OBS CONTEXT TEXT, CODE, NUM, DATE, TIME,
CONTAINER PNAME, COMPOSITE".
IMAGE HAS ACQ CONTEXT TEXT, CODE, DATE, TIME.
CONTAINER, CODE HAS CONCEPT MOD TEXT, CODE?.
TEXT, CODE HAS PROPERTIES TEXT, CODE, NUM, DATE, IMAGE",
SCOORD.
CODE, NUM INFERRED FROM CODE, NUM, SCOORD, CONTAINER.
SCOORD SELECTED FROM IMAGE™.
Note: 1. Which SOP Classes the IMAGE or COMPOSITE Value Type may refer to, is

documented in the Conformance Statement for an application (see PS 3.2 and PS 3.4).

2. The HAS CONCEPT MOD relationship is used to modify the meaning of the Concept
Name of a Source Content Item, for example to provide a more descriptive explanation,
a different language translation, or to define a post-coordinated concept.
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Annex B Normalized Information Object Definitions
(Normative)

B.1 PATIENT INFORMATION OBJECT DEFINITION

B.1.1 10D description

The Patient Information Object Definition is an abstraction of the information describing a patient
upon whom medical imaging services are performed. The Patient 10D is tailored by Service Class
Definitions that use services which facilitate the exchange of patient-related information between
DICOM Application Entities.

A Patient SOP Instance uses the Patient IOD as a basis to describe a real world patient. Each
Patient SOP Instance references related Visit SOP Instances and Study SOP Instances as
described by the Entity-Relationship diagram in Section 7.

B.1.2 Patient IOD modules

Table B.1-1 identifies and defines the Modules that comprise this IOD. Modules listed are either
mandatory or optional as specified in PS 3.4. Mandatory Modules contain Attributes that are
included in all SOP Instances employing this 10D.

Table B.1-1
PATIENT IOD MODULES

Module Reference Module Description
SOP Common C.121 Contains SOP common information
Patient Relationship c.21 References to related SOPs
Patient Identification Cc.2.2 Identifies the real world patient
Patient Demographic Cc.23 Describe the patient
Patient Medical C.24 Medical information about patient

B.2 VISIT INFORMATION OBJECT DEFINITION

B.2.1 10D description

The Visit Information Object Definition is an abstraction of the information that describes a patient
attendance to a healthcare provider. Because it is defined generically, this IOD may be used in
applications ranging from inpatient hospital to outpatient radiological attendances. It includes such
information as the admitting date and time, the admitting diagnosis, and the physician who referred
the patient. The Visit IOD is tailored by Service Class Definitions that use services which facilitate
the exchange of visit-related information between DICOM Application Entities.

A Visit SOP Instance uses the Visit Information Object Definition as a basis to describe a real world
patient visit. Each Visit SOP Instance references related Patient SOP Instances and Study SOP
Instances as described by the Entity-Relationship diagram in Section 7.
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B.2.2 10D modules

Table B.2-1 identifies and defines the Modules that comprise this IOD. Modules listed are either
mandatory or optional as specified in PS 3.4. Mandatory Modules contain Attributes that are
included in all SOP Instances employing this 10D.

Table B.2-1
VISIT IOD MODULES
Module Reference Module Description
SOP Common c.121 Contains SOP common information
Visit Relationship Cc31 Reference to related SOPs
Visit Identification C.3.2 Identifies the real world visit
Visit Admission C.34 Describes patient's admission
Visit Status C.3.3 Describes patient's stay
Visit Discharge C.3.5 Describes patient's discharge
Visit Scheduling C.3.6 Describes scheduling information for the patient's stay

B.3 STUDY INFORMATION OBJECT DEFINITION

B.3.1 10D description

The Study Information Object Definition is an abstraction of the information which describes a
diagnostic imaging study. It includes such information as the reason for performing the study, the
radiological procedure performed, and the time and date of the radiological procedure. The Study
IOD is tailored by Service Class Definitions which use services which facilitate the exchange of
Study-related information between DICOM Application Entities.

A Study SOP Instance uses the Study Information Object Definition as a basis to describe a real
world diagnostic imaging study for a patient. Each Study SOP Instance references related Visit
SOP Instances and Patient SOP Instances as described by the Entity-Relationship diagram in
Section 7.
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B.3.2 10D modules

Table B.3-1 identifies and defines the Modules which comprise this IOD. Modules listed are either
mandatory or optional as specified in PS 3.4. Mandatory Modules contain Attributes which are
included in all SOP Instances employing this 10D.

Table B.3-1
STUDY IOD MODULES

Module Reference Module Description
SOP Common c.121 Contains SOP Common information
Study Relationship c4.1 References to related SOP's
Study Identification C4.2 Identifies the real world study
Study Classification c.4.3 Classifies the real world study
Study Scheduling C.4.4 Times and dates to perform study
Study Acquisition C.4.5 Information acquired in study
Study Read C.4.6 Reading related information

B.4 STUDY COMPONENT INFORMATION OBJECT DEFINITION

B.4.1 10D description

A Study Component Information Object Definition is the specification of an abstract information
model of summary information for a Study, which may be exchanged between connecting devices
which claim conformance to the DICOM Standard. This Study Component is intended to be
modality independent.

Each Study 10D as defined in Section B.3 relates to one or more Study Component IOD. This
relationship is maintained by the Study Component Relationship Module. A Study Component
represents one modality's contribution to a Study which may include additional components
contributed by other modalities.

B.4.2 10D modules

Table B.4-1
STUDY COMPONENT IOD MODULES
Module Reference Module Description
SOP Common c.12.1 Contains SOP common information
Study Component Relationship c.4.8 References to related SOPs
Study Component Acquisition c.4.9 Status and acquisition information
Study Component c.4.7 Identifies the related series

B.5 RESULTS INFORMATION OBJECT DEFINITION

B.5.1 10D description

The Results Information Object Definition is an abstraction of the information resulting from the
analysis of a diagnostic imaging study. This information consists of an initial report, some number
of amendments to the initial report, and associated general Attributes. The Results 10D is tailored
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by Service Class Definitions which use services which facilitate the exchange of results-related
information between DICOM Application Entities.

A Results SOP Instance uses the Results Information Object Definition as a basis to describe real
world diagnostic imaging results for a patient. Each Results SOP Instance references related
Interpretation SOP Instances which represent diagnoses made during interpretation of the related
studies. There may be one report (i.e. original interpretation) and many amendments (i.e. additional
interpretations). The full results for a diagnostic study are hence the sum of the original report and
all of its associated amendments.

Each Results SOP Instance references related Study SOP Instances and Interpretation SOP
Instances as described by the Entity-Relationship diagram in Section 7.

B.5.2 10D modules

Table B.5-1 identifies and defines the Modules which comprise this IOD. Modules listed are either
mandatory or optional as specified in PS 3.4. Mandatory Modules contain Attributes which are
included in all SOP Instances employing this IOD.

Table B.5-1
RESULTS IOD MODULES
Module Reference Module Description
SOP Common C.121 Contains SOP common information
Results Relationship C5.1 References to related SOPs
Results Indentification C.5.2 Indentifies the real world results
Results Impressions C.5.3 Classifies the real world results

B.6 INTERPRETATION INFORMATION OBJECT DEFINITION

B.6.1 10D description

The Interpretation Information Object Definition is an abstraction of the information resulting from a
single interpretation of a diagnostic imaging study. This interpretation may be either a report (initial
interpretation) or an amendment to a report for a diagnostic imaging study. The Interpretation 10D is
tailored by Service Class Definitions which use services which facilitate the exchange of
interpretation-related information between DICOM Application Entities.

An Interpretation SOP Instance uses the Interpretation Information Object Definition as a basis to
describe real world interpretation of a diagnostic imaging study. Each Interpretation SOP Instance
references one Results SOP Instance which represent the total diagnosis made for the related
study. There may be one report interpretation and many amendment interpretations. The full results
for a diagnostic study are hence the sum of the original report and all of its associated
amendments.
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B.6.2 10D modules

Table B.6-1 identifies and defines the Modules which comprise this IOD. Modules listed are either
mandatory or optional as specified in PS 3.4. Mandatory Modules contain Attributes which are
included in all SOP Instances of this 10D.

Table B.6-1
INTERPRETATION IOD MODULES
Module Reference Module Description
SOP Common C.12.1 Contains SOP Common information
Interpretation Relationship Cc6.1 References to related SOPs
Interpretation Identification C.6.2 Indentifies the real world interpretation
Interpretation State C.6.3 State of real world interpretation
Interpretation Recording Cc.6.4 When, by whom the interpretation was
recorded
Interpretation Transcription C.6.5 When, by whom the interpretation was
transcribed
Interpretation Approval C.6.6 When, by whom the interpretation was
approved

B.7 BASIC FILM SESSION INFORMATION OBJECT DEFINITION

B.7.1 10D description

The Basic Film Session Information Object Definition describes the presentation parameters, which
are common for all the films of a film session (e.g. number of films, film destination).

B.7.2 10D modules

Table B.7-1
FILM SESSION I0OD MODULES
Module Reference Module Description
SOP Common c.12.1 Contains SOP Common information
Basic Film Session C.13.1 Contains Film Session presentations
Presentation information
Basic Film Session C.13.2 References to related SOPs
Relationship
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B.8 BASIC FILM BOX INFORMATION OBJECT DEFINITION

B.8.1 10D description

The Basic Film Box Information Object Definition is an abstraction of the presentation of one film of
the film session. The Basic Film Box 10D describes the presentation parameters which are
common for all images on a given sheet of film.

B.8.2 10D modules

Table B.8-1
BASIC FILM BOX IOD MODULES
Module Reference Module Description
SOP Common Cc.121 Contains SOP Common information
Basic Film Box Presentation C.13.3 Contains Film Box presentation information
Module
Basic Film Box Relationship C.134 References to related SOPs

B.9 BASIC IMAGE BOX INFORMATION OBJECT DEFINITION

B.9.1 10D description

The Basic Image Box Information Object Definition is an abstraction of the presentation of an image
and image related data in the image area of a film. The Basic Image Box 10D describes the
presentation parameters and image pixel data which apply to a single image of a sheet of film.

B.9.2 10D modules

Table B.9-1
BASIC IMAGE BOX IOD MODULES
Module Reference Module Description
SOP Common C.121 Contains SOP Common information
Image Box Presentation C.135 Contains Image Box presentation information

Module

The Image Box Relationship Module was previously defined in DICOM. It is now retired. See PS
3.3-1998.
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B.10 BASIC ANNOTATION INFORMATION OBJECT DEFINITION
B.10.1 10D description

The Basic Annotation Box Information Object Definition is an abstraction of the presentation of an
annotation (e.g. text string) on a film. The Basic Annotation Box IOD describes the most used text
related presentation parameters.

B.10.2 10D modules

Table B.10-1
BASIC ANNOTATION IOD MODULES
Module Reference Module Description
SOP Common C.121 Contains SOP Common information
Basic Annotation Presentation C.13.7 Contains annotation presentation information
Module

B.11 PRINT JOB INFORMATION OBJECT DEFINITION

B.11.1 10D description

The Print Job Information Object Definition is an abstraction of the print job transaction and is the
basic information entity to monitor the execution of the print process. A print job contains one film
or multiple films, all belonging to the same film session.

B.11.2 10D modules

Table B.11-1
PRINT JOB |IOD MODULES
Module Reference Module Description
SOP Common C.121 Contains SOP Common information
Print Job Module C.13.8 Contains print job transaction information

B.12 PRINTER INFORMATION OBJECT DEFINITION

B.12.1 10D description

The Printer Information Object Definition is an abstraction of the hardcopy printer and is the basic
information entity to monitor the status of the printer.

B.12.2 10D modules

Table B.12-1
PRINTER IOD MODULES
Module Reference Module Description
SOP Common C.121 Contains SOP Common information
Printer Module C.13.9 Contains status information to monitor the printer

B.13 VOI LUT BOX INFORMATION OBJECT DEFINITION (RETIRED)

This section was previously defined in DICOM. It is now retired. See PS 3.3-1998.
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B.14 IMAGE OVERLAY BOX INFORMATION OBJECT DEFINITION (RETIRED)

This section was previously defined in DICOM. It is now retired. See PS 3.3-1998.

B.15 STORAGE COMMITMENT INFORMATION OBJECT DEFINITION

B.15.1 Storage Commitment IOD Description

The Storage Commitment 10D describes the Attributes which may be present in a Storage
Commitment Request or Response. The SOP Instances referenced by the Storage Commitment
IOD are not restricted to images and may include other SOP Instances.

B.15.2 Storage Commitment IOD Modules

Table B.15-1 identifies and defines the Modules which comprise this I0OD. The requirements for
whether Attributes in these Modules are mandatory or optional are as specified in PS 3.4.

Table B.15-1
STORAGE COMMITMENT 10D MODULES

Module Reference Module Description
SOP Common C.121 Contains SOP common information
Storage Commitment C.14 Contains references to the SOP Instances and

associated information which are contained in Storage
Commitment.

B.16 PRINT QUEUE INFORMATION OBJECT DEFINITION

B.16.1 10D Description

The Print Queue 10D is an abstraction of a print queue. The Print Queue 10D is related to the
Printer 10D, which corresponds to one printer or a group of printers (see also PS 3.4).

The Print Queue 10D describes the content and status of the queue. The Print Queue IOD contains
a list of queue entries. A queue entry is an abstraction of the print job transaction and is the basic
information entity to monitor the execution of the print process. A print job contains one film or
multiple films, all belonging to the same film session.

With the Print Queue IOD, an SCU can monitor all jobs in the queue. In addition, the SCU can
manage jobs for which it knows the Owner ID.

B.16.2 10D Modules

Table B.16-1
PRINT QUEUE IOD MODULES
Module Reference
SOP Common Information c.12.1
General Queue Module C.15.1
Print Queue Module C.15.2
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B.17 MODALITY PERFORMED PROCEDURE STEP INFORMATION OBJECT DEFINITION

B.17.1 10D Description

A "Modality Performed Procedure Step Information Object Definition" is an abstraction of the
information that describes the activities, conditions and results of an imaging procedure performed
on a modality. It contains information about the Modality Performed Procedure Step (MPPS) and its
relations to other Information Entities of the DICOM real-world model as introduced in this Part.

A Modality Performed Procedure Step is related to the actual imaging procedure carried out at the
modality. Other types of Performed Procedure Steps, e.g. reporting or image processing, are not
covered by the Modality Performed Procedure Step 10D. The information gathered includes data
about the performance of the procedure itself, radiation dose values to which the patient has been
exposed, and data for billing and material management. The Modality Performed Procedure Step
IOD includes general PPS modules and image acquisition specific ones, such as Image Acquisition
Results, Radiation Dose and Billing and Material Management.

B.17.2 10D Modules
Table B.17.2-1 lists the modules which make up the Modality Performed Procedure Step 10D.

Table B.17.2-1
MODALITY PERFORMED PROCEDURE STEP 10D MODULES
Module Reference Module Description

SOP Common Cc.121 Contains SOP common information

Performed Procedure Step C.4.13 References the related SOPs and IEs.

Relationship

Performed Procedure Step C.4.14 Includes identifying and status information as well

Information as place and time

Image Acquisition Results C.4.15 Identifies Series, Images, Standalone LUTS,
Overlays and Curves related to this PPS and
specific image acquisition conditions.

Radiation Dose C.4.16 Contains radiation dose information related to this
Performed Procedure Step.

Billing and Material c4.17 Contains codes for billing and material

Management Codes management.

Notes: The Radiation Dose Module (C.4.16) does not have meaning if the modality does not
generate ionizing radiation or if the generator does not provide the area dose product.

B.18 PRESENTATION LUT INFORMATION OBJECT DEFINITION

B.18.1 10D Description

The Presentation LUT Information Object is an abstraction of a Presentation LUT. The objective of
the Presentation LUT is to realize image display tailored for specific modalities, applications, and
user preferences. It is used to prepare image pixel data for display on devices that conform to the
Grayscale Standard Display Function defined in PS 3.14.
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The output of the Presentation LUT is Presentation Values (P-Values). P-Values are approximately
related to human perceptual response. They are intended to facilitate common input for both
hardcopy and softcopy display devices. P-Values are intended to be independent of the specific
class or characteristics of the display device.

B.18.2 10D Modules

Module Reference
SOP Common Information C.12.1
Presentation LUT Module C.11.4

B.19 PULL PRINT REQUEST INFORMATION OBJECT DEFINITION

B.19.1 10D description

The Pull Print Request IOD is an abstraction of a request to print one or more films, based on the
information stored in the Stored Print 10D.

The Pull Print Request IOD contains print transaction related information (e.g. priority, number of
copies) and a reference to the Stored Print IOD, which contains the print presentation parameters
and references to images.

Note: The Film Session IOD is splitinto 2 IODs :

- Stored Print IOD, containing layout information and references to images. It contains
information which remains invariant during subsequent re-prints (of the same film
session). The Stored Print IOD may be archived.

- Print Request 10D, which contains information that may change during subsequent re-
prints.

The E-R Model in Section A.1.2 depicts those components of the DICOM Information Model which
are related to the Pull Print Request 10D.

B.19.2 10D module table

Table B.19-1
PULL PRINT REQUEST IOD MODULES
Module Reference Usage
Print Request C.13.12 M
SOP Common Information C.121 M

B.20 PRINTER CONFIGURATION INFORMATION OBJECT DEFINITION

B.20.1 10D Description
The Printer Configuration IOD describes key imaging characteristics of the printer.
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B.20.2 10D Modules
Table B.20-1
Printer Configuration 10D Modules

Module Reference Module Description
SOP Common C.121 Contains SOP Common Information
Printer C13.9 Contains information about the printer
Printer Configuration C.13.13 Contains Printer Configuration

Information

B.21 BASIC PRINT IMAGE OVERLAY BOX INFORMATION OBJECT DEFINITION

B.21.1 10D Description

The Basic Print Image Overlay Box IOD is an abstraction of the presentation of an image overlay in
a basic image box. It contains the overlay pixel data to be printed on the image. A single overlay
plane is supported. Overlays may be printed on both color and grayscale images. However,
printing of the overlay pixels is only supported in black or white.

B.21.2 10D Modules

Module Reference
SOP Common Information Cc.12.1
Basic Print Image Overlay Box Module C.95

B.22 GENERAL PURPOSE SCHEDULED PROCEDURE STEP INFORMATION OBJECT
DEFINITION

B.22.1 10D Description

A "General Purpose Scheduled Procedure Step Information Object Definition" is an abstraction of
the information that describes the scheduled activities, conditions and status of a scheduled
procedure step. It contains information about the General Purpose Scheduled Procedure Step ( GP-
SPS) and its relations to other Information Entities of the DICOM real-world model as introduced in
PS 3.3.

A General Purpose Scheduled Procedure Step is related to one of the steps to be performed in
response to the Requested Procedure.

B.22.2 10D Modules

Table B.22.2-1 lists the modules which make up the General Purpose Scheduled Procedure Step
IOD.

Table B.22.2-1
GENERAL PURPOSE SCHEDULED PROCEDURE STEP IOD MODULES
Module Reference Module Description
SOP Common C.121 Contains SOP common information
General Purpose Scheduled C.4.18 References the related SOPs and IEs.
Procedure Step Relationship
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General Purpose Scheduled C.4.19 Includes identifying and status information as well as
Procedure Step Information place and time

B.23 GENERAL PURPOSE PERFORMED PROCEDURE STEP INFORMATION OBJECT
DEFINITION

B.23.1 10D Description

A "General Purpose Performed Procedure Step Information Object Definition" is an abstraction of
the information that describes the activities, conditions and results of a procedure step performed on
a performing device. It contains information about the General Purpose Performed Procedure Step (
GP-PPS) and its relations to other Information Entities of the DICOM real-world model as introduced
in PS 3.3.

A General Purpose Performed Procedure Step is related to the procedure scheduled to be
performed. The information gathered at the performing device includes data about the performance of
the procedure step itself and the results. The General Purpose Performed Procedure Step 10D
includes general GP-PPS modules and a specific one for the created results, the General Purpose
Results.

B.23.2 10D Modules

Table B.21.2-1 lists the modules, which make up the General Purpose Performed Procedure Step
IOD.

Table B.23.2-1

GENERAL PURPOSE PERFORMED PROCEDURE STEP IOD MODULES

Module Reference Module Description
SOP Common c.12.1 Contains SOP common information
General Purpose Performed C.4.20 References the related SOPs and IEs.
Procedure Step Relationship
General Purpose Performed C.4.21 Includes identifying and status information as well as
Procedure Step Information place and time
General Purpose Results C.4.22 Identifies Results related to this GP-PPS.
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Annex C  INFORMATION MODULE DEFINITIONS
(NORMATIVE)

C.1 ELEMENTS OF A MODULE DEFINITION

A Module Definition is composed of the following Sections

a. Module Description
b. Module Definition

c. Attribute Description (Optional)

Sections C.1.1 through C.1.3 define the requirements of a. through c. above.

C.1.1 Module Description
This Section briefly describes the Module and references the Module Definition.

C.1.2 Module Definition

This Section contains a table which enumerates each Attribute contained in the Module. For each
Attribute in the table the following information is given:

a. Attribute Name (see C.1.2.1)

b. Data Element Tag (see C.1.2.2)
c. Type Designation (see C.1.2.3)

d. Attribute Definition (see C.1.2.4)

C.1.2.1 Attribute Name

This name shall be used whenever referencing the Attribute. This name shall also identify the
Attribute in PS 3.6.

C.1.2.2 Attribute Tag

Each Attribute has a tag which uniquely identifies the Attribute (also used for encoding into a Data
Set - see PS 3.5). This tag also serves as an index into the Data Dictionary of PS 3.6.

C.1.2.3 Type Designation

Each Attribute contained in a Module referenced by a Composite IOD defines a Type designation
which indicates if a specific Attribute is required for all DIMSE operations/naotifications associated
with a SOP Class using this Module. PS 3.5 defines a choice of generic Type designations
available for DICOM Attributes.

Note: The Type designation specified is generally determined by the value most appropriate for the
C-STORE DIMSE Service.

The Type designation given in a Module is a default value and as such may be overridden by an 10D
referencing the Module. Some Attributes may also be contained in more than one Module for the
IOD. In that case, the Type designation applicable for the Attribute of the specific 10D is the lowest
Type value (e.qg. if type 2 is specified in one Module and type 3 in another, then type 2 shall apply),
unless explicitly stated by the Attribute description.
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The Type designation given in a Module (and/or IOD) may also be overridden by Service Class
Definitions referencing the 10D containing the Module. PS 3.4 specifies the Service Class

Definitions.

C.1.2.4 Attribute Definition

A brief definition will be provided for each attribute in the Module definition table. The description
shall provide a context for the use of the Attribute and provide general elucidation. Defined Terms
and Enumerated Values applicable to the Attribute may also be listed in the Attribute Description.

C.1.3 Attribute Descriptions

Additional information may be provided if necessary for selected Attributes. Such information shall
be placed following the Module definition table. Dependencies between Attributes may be specified

in this Section.

C.2 PATIENT MODULES

The following Sections specify Modules used for patient management.

C.2.1 Patient Relationship Module

Table C.2-1 defines the Attributes that reference SOP Instances related to this SOP Class.

Table C.2-1
PATIENT RELATIONSHIP MODULE ATTRIBUTES

Attribute Name Tag

Attribute Description

Referenced Study Sequence (0008,1110)

Uniquely identifies the Study SOP Instances
associated with the Patient SOP Instance. One or
more Items may be included in this Sequence.

>Referenced SOP Class UID (0008,1150)

Uniquely identifies the referenced SOP Class.

>Referenced SOP Instance UID (0008,1155)

Uniquely identifies the referenced SOP Instance.

Referenced Visit Sequence (0008,1125)

Uniquely identifies the Visit SOP Instances associated
with this Patient SOP Instance. One or more Items
may be included in this Sequence.

>Referenced SOP Class UID (0008,1150)

Uniquely identifies the referenced SOP Class.

>Referenced SOP Instance UID (0008,1155)

Uniquely identifies the referenced SOP Instance.

Referenced Patient Alias Sequence (0038,0004)

Uniquely identifies any Patient SOP Instances which
also describe this patient. These SOP Instances are
aliases. Zero or more Items may be included in this
Sequence.

>Referenced SOP Class UID (0008,1150)

Uniquely identifies the referenced SOP Class.

>Referenced SOP Instance UID

(0008,1155)

Uniquely identifies the referenced SOP Instance.
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Table C.2-2 defines the Attributes relevant to identifying a patient.

Table C.2-2
PATIENT IDENTIFICATION MODULE ATTRIBUTES

Attribute Name Tag Attribute Description

Patient's Name (0010,0010) Patient's full name

Patient ID (0010,0020) Primary hospital identification number or code for the
patient

Issuer of Patient ID (0010,0021) Name of healthcare provider which issued the Patient

ID

Other Patient IDs

(0010,1000)

Other identification numbers or codes used to identify
the patient

Other Patient Names

(0010,1001)

Other names used to identify the patient

Patient's Birth Name

(0010,1005)

Patient's birth name

Patient's Mother's Birth Name

(0010,1060)

Birth name of patient's mother

Medical Record Locator

(0010,1090)

An identifier used to find the patient's existing medical
record (e.g. film jacket)
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C.2.3 Patient Demographic Module

Table C.2-3 defines the Attributes relevant to generally describing a patient.

Table C.2-3
PATIENT DEMOGRAPHIC MODULE ATTRIBUTES

Attribute Name Tag Attribute Description
Patient's Age (0010,1010) | Age of the Patient.
Occupation (0010,2180) | Occupation of the Patient.
Patient Data Confidentiality Constraint (0040,3001) | Special indication to the modality operator about
Description confidentiality of patient information (e.g., that he
should not use the patients name where other patients
are present).
Patient’s Birth Date (0010,0030) Date of birth of the named patient
Patient’s Birth Time (0010,0032) Time of birth of the named patient
Patient's Sex (0010,0040) | Sex of the named patient. Enumerated Values:
M = male
F = female
O = other
Patient's Insurance Plan Code (0010,0050) | A sequence that conveys the patient's insurance plan.
Sequence Zero or more Items may be included in this Sequence.
>Include ‘Code Sequence Macro’ Table 8.8-1 No Baseline Context ID is defined.
Patient’s Primary Language Code (0010,0101) | The languages which can be used to communicate
Sequence with the patient.
Zero or more Items may be included in the sequence.
The sequence items are ordered by preference (most
preferred language to least preferred language).
> Include Code Sequence Macro Table 8.8-2 Baseline Context ID is CID 5000 - Languages.
> Patient’s Primary Language Code (0010,0102) | A modifer for a Patient’s Primary Language. Can be

Modifier Sequence

used to specify a national language variant.

Exactly one Item may be included in the sequence.

>> Include Code Sequence Macro Table

8.8-2

Baseline Context ID is CID 5001 - Countries.

Patient's Size

(0010,1020)

Patient's height or length in meters

Patient's Weight

(0010,1030)

Weight of the patient in kilograms

Patient’s Address

(0010,1040)

Legal address of the named patient

Military Rank

(0010,1080)

Military rank of patient

Branch of Service

(0010,1081)

Branch of the military. The country allegiance may
also be included (e.g. U.S. Army).

Country of Residence (0010,2150) | Country in which patient currently resides
Region of Residence (0010,2152) Region within patient's country of residence
Patient’s Telephone Numbers (0010,2154) | Telephone numbers at which the patient can be

reached

Ethnic Group

(0010,2160)

Ethnic group or race of patient
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Patient's Religious Preference (0010,21F0) | The religious preference of the patient
Patient Comments (0010,4000) User-defined comments about the patient
C.2.4 Patient Medical Module
Table C.2-4 defines the Attributes relevant to a patient's medical state or history.
Table C.2-4
PATIENT MEDICAL MODULE ATTRIBUTES
Attribute Name Tag Attribute Description
Medical Alerts (0010,2000) | Conditions to which medical staff should be alerted
(e.g. contagious condition, drug allergies, etc.)
Contrast Allergies (0010,2110) | Description of prior reaction to contrast agents.
Smoking Status (0010,21A0) | Indicates whether patient smokes.
Enumerated Values:
YES
NO
UNKNOWN
Additional Patient History (0010,21B0) | Additional information about the patient's medical
history
Pregnancy Status (0010,21C0) | Describes pregnancy state of patient.

Enumerated Values:
0001 = not pregnant
0002 = possibly pregnant
0003 = definitely pregnant
0004 = unknown

Last Menstrual Date (0010,21D0) | Date of onset of last menstrual period

Special Needs (0038,0050) | Medical and social needs (e.g. wheelchair, oxygen,
non-English-speaking etc.)

Patient State (0038,0500) | Description of patient state (comatose, disoriented,
vision impaired etc.)
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C.3 VISIT MODULES
The following Sections specify Modules relevant to a real world patient visit.

C.3.1 Visit Relationship Module

Table C.3-1 defines the Attributes which reference SOP Instances related to this SOP Class.

Table C.3-1
VISIT RELATIONSHIP MODULE ATTRIBUTES
Attribute Name Tag Attribute Description
Referenced Study Sequence (0008,1110) [ Uniquely identifies the Study SOP Instances

associated with the Visit SOP Instance. One or more
Items may be included in this Sequence.

>Referenced SOP Class UID (0008,1150) | Uniquely identifies the referenced SOP Class.
>Referenced SOP Instance UID (0008,1155) | Uniquely identifies the referenced SOP Instance.
Referenced Patient Sequence (0008,1120) | Uniquely identifies the Patient SOP Instance that

relates to the Visit SOP Instance. Only a single Item
shall be permitted in this Sequence.

>Referenced SOP Class UID (0008,1150) | Uniquely identifies the referenced SOP Class.

>Referenced SOP Instance UID (0008,1155) | Uniquely identifies the referenced SOP Instance.

C.3.2 \Visit ldentification Module

Table C.3-2 defines the Attributes relevant to identifying a visit.

Table C.3-2
VISIT IDENTIFICATION MODULE ATTRIBUTES
Attribute Name Tag Attribute Description
Institution Name (0008,0080) | Institution where the equipment is located
Institution Address (0008,0081) | Mailing Address of the institution where the equipment
is located
Institution Code Sequence (0008,0082) | A sequence that conveys the healthcare facility

identification. Only a single Item shall be permitted in
this Sequence.

>Include ‘Code Sequence Macro’ Table 8.8-1 No Baseline Context ID is defined.

Admission ID (0038,0010) | Identification number of the visit as assigned by the
healthcare provider

Issuer of Admission ID (0038,0011) [ Name of healthcare provider which issued the
Admission ID
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C.3.3 Visit Status Module

Table C.3-3 defines the Attributes relevant to the patient's stay with the healthcare provider.

Table C.3-3
VISIT STATUS MODULE ATTRIBUTES
Attribute Name Tag Attribute Description
Visit Status ID (0038,0008) | Identifies the state of the visit. Defined Terms:

CREATED = Created but not yet scheduled
SCHEDULED = Scheduled but not yet admitted
ADMITTED = Patient admitted to institution
DISCHARGED = Patient Discharged

Current Patient Location (0038,0300) | Describes the current known location of the patient

Patient’s Institution Residence (0038,0400) | Primary location where patient resides (ward, floor,
room, etc. or outpatient)

Visit Comments (0038,4000) | User-defined comments about the visit

C.3.4 Visit Admission Module

Table C.3-4 defines the Attributes relevant to admitting a patient during a visit.

Table C.3-4

VISIT ADMISSION MODULE ATTRIBUTES
Attribute Name Tag Attribute Description
Referring Physician's Name (0008,0090) | Patient's primary referring physician for this visit
Referring Physician's Address (0008,0092) | Referring physician's address
Referring Physician's Phone Numbers (0008,0094) | Referring physician's phone numbers
Admitting Diagnoses Description (0008,1080) | Description of admitting diagnosis (diagnoses).
Admitting Diagnoses Code Sequence (0008,1084) | A sequence that conveys the admitting diagnosis

(diagnoses). One or more Items may be included in
this Sequence.

>Include ‘Code Sequence Macro’ Table 8.8-1 No Baseline Context ID is defined.
Route of Admissions (0038,0016) | Mode of admission: emergency, normal
Admitting Date (0038,0020) | Date patient visit began

Admitting Time (0038,0021) | Time patient visit began
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C.3.5 Visit Discharge Module

Table C.3-5 defines the Attributes relevant to the discharging of a patient from a visit.

Table C.3-5
VISIT DISCHARGE MODULE ATTRIBUTES

Attribute Name Tag Attribute Description
Discharge Date (0038,0030) | Date patient visit ended or is scheduled to end.
Discharge Time (0038,0032) [ Time patient visit ended or is scheduled to end.
Discharge Diagnosis Description (0038,0040) | Institution-generated description of discharge

diagnosis.
Discharge Diagnosis Code Sequence (0038,0044) | A sequence that conveys the discharge diagnosis.

One or more Iltems may be included in this Sequence.
>Include ‘Code Sequence Macro’ Table 8.8-1 No Baseline Context ID is defined.

C.3.6 Visit Scheduling Module

Table C.3-6 defines the Attributes relevant to the scheduling of a patient visit.

Table C.3-6
VISIT SCHEDULING MODULE ATTRIBUTES
Attribute Name Tag Attribute Description
Scheduled Admission Date (0038,001A) | Date patient visit is scheduled to start
Scheduled Admission Time (0038,001B) | Time patient visit is scheduled to start
Scheduled Discharge Date (0038,001C) | Date patient visit is scheduled to end
Scheduled Discharge Time (0038,001D) | Time patient visit is scheduled to end
Scheduled Patient Institution Residence | (0038,001E) | Scheduled location where patient is to reside (ward,
floor, room, etc. or outpatient)

C.4 STUDY MODULES

The following Sections specify Modules relevant to a real world diagnostic imaging study performed
on a patient.




C.4.1 Study Relationship Module
Table C.4-1 defines the Attributes which reference SOP Instances Subordinate or Superior to this

SOP Class in the Naming Hierarchy.
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Table C.4-1

STUDY RELATIONSHIP MODULE ATTRIBUTES

Attribute Name

Tag

Attribute Description

Referenced Visit Sequence

(0008,1125)

Uniquely identifies the Visit SOP Instances associated
with this Study SOP Instance. One or more Iltems may
be included in this Sequence.

>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the referenced SOP Class.

>Referenced SOP Instance UID

(0008,1155)

Uniquely identifies the referenced SOP Instance.

Referenced Patient Sequence

(0008,1120)

Uniquely identifies the Patient SOP Instance that
relates to the Study SOP Instance. Only a single Item
shall be permitted in this Sequence.

>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the referenced SOP Class.

>Referenced SOP Instance UID

(0008,1155)

Uniquely identifies the referenced SOP Instance.

Referenced Results Sequence

(0008,1100)

Uniquely identifies the results SOP Instance for which
the interpretation SOP Instance applies. Zero or more
Items may be included in this Sequence.

>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the referenced SOP Class.

>Referenced SOP Instance UID

(0008,1155)

Uniquely identifies the referenced SOP Instance.

Referenced Study Component
Sequence

(0008,1111)

Uniquely identifies the Study Component SOP
Instances to which the Study SOP Instance is related.

>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the referenced SOP Class.

>Referenced SOP Instance UID

(0008,1155)

Uniquely identifies the referenced SOP Instance.

Study Instance UID

(0020,000D)

Unique identifier for the Study

Accession Number

(0008,0050)

A RIS generated number which identifies the order for
the Study.

C.4.2 Study Ildentification Module

Table C.4-2 defines the Attributes relevant to identifying a study.

Table C.4-2

STUDY IDENTIFICATION MODULE ATTRIBUTES

Attribute Name Tag Attribute Description
Study ID (0020,0010) | User or equipment generated Study identifier
Study ID Issuer (0032,0012) | Name of healthcare provider that issued the Study ID

Other Study Numbers

(0020,1070)

Other identifiers assigned to study by institution
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C.4.3 Study Classification Module

Table C.4-3 defines the Attributes relevant to classifying a study.

Table C.4-3
STUDY CLASSIFICATION MODULE ATTRIBUTES
Attribute Name Tag Attribute Description
Study Status ID (0032,000A) | Identifies the state of the study.

Enumerated Values:
CREATED = Created but not yet scheduled
SCHEDULED = Scheduled but not yet started
ARRIVED = Patient Arrived but study not started
STARTED = Started but not yet finished
COMPLETED = Complete but image quality not
verified
VERIFIED = Complete and image quality verified
READ = Read by the Physicians

Study Priority 1D (0032,000C) | Identifies the priority of the study. Enumerated values:
LOW, MED, HIGH

Study Comments (0032,4000) | User-defined comments about the study
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Table C.4-4 defines the Attributes relevant to scheduling a study.

Table C.4-4
STUDY SCHEDULING MODULE ATTRIBUTES

Attribute Name

Tag

Attribute Description

Scheduled Study Start Date

(0032,1000)

Date on which the study is scheduled to start

Scheduled Study Start Time

(0032,1001)

Time at which the study is scheduled to start

Scheduled Study Stop Date

(0032,1010)

Date on which the patient examination for the study is
scheduled to end

Scheduled Study Stop Time

(0032,1011)

Time at which the patient examination for the study is
scheduled to end

Scheduled Study Location

(0032,1020)

User-defined location at which the study will be
performed

Scheduled Study Location AE Title

(0032,1021)

A list of Application Entity Title(s) of the location at
which the study will be performed

Reason for Study

(0032,1030)

Describes the reason for performing study

Requesting Physician

(0032,1032)

Physician who requested the study

Requesting Service

(0032,1033)

Institutional department where the request initiated.

Requested Procedure Description

(0032,1060)

Institution-generated description or classification of
requested procedure

Requested Procedure Code Sequence

(0032,1064)

A sequence that conveys the requested procedure.
One or more Items may be included in this Sequence.

>Include ‘Code Sequence Macro’ Table 8.8-1

No Baseline Context ID is defined.

Requested Contrast Agent

(0032,1070)

Contrast agent requested for use in the procedure
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C.4.5 Study Acquisition Module
Table C.4-5 defines the Attributes relevant to acquiring a study.

Table C.4-5
STUDY ACQUISITION MODULE ATTRIBUTES

Attribute Name

Tag

Attribute Description

Study Arrival Date

(0032,1040)

Date that patient arrived at study check-in location

Study Arrival Time

(0032,1041)

Time at which patient arrived at study check-in
location

Study Date (0008,0020) | Date on which the acquisition of the study information
was started
Study Time (0008,0030) [ Time at which the acquisition of the study information

was started

Study Completion Date

(0032,1050)

Date on which the acquisition of study information
was completed

Study Completion Time

(0032,1051)

Time at which the acquisition of study information was
completed

Study Verified Date (0032,0032) | Date on which the image quality for the patient
examination was verified

Study Verified Time (0032,0033) | Time at which the image quality for the patient
examination was verified

Modalities in Study (0008,0061) | This Attribute may take one or more of the values

defined for Modality (0008,0060)

Series in Study

(0020,1000)

Number of series in the study

Acquisitions in Study

(0020,1004)

Number of image data acquisitions used in performing
the study

C.4.6 Study Read Module

Table C.4-6 defines the Attributes relevant to the reading of a study.

Table C.4-6
STUDY READ MODULE ATTRIBUTES
Attribute Name Tag Attribute Description
Name of Physician (s) Reading Study (0008,1060) | Physician(s) reading the study
Study Read Date (0032,0034) | Date on which the study was read
Study Read Time (0032,0035) | Time at which the study was read
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Table C.4-7 defines the Attributes relevant to the study component.

Table C.4-7

STUDY COMPONENT MODULE ATTRIBUTES

Attribute Name Tag Attribute Description

Study ID (0020,0010) | User or equipment generated Study identifier

Study Instance UID (0020,000D) | Unique identifier for the Study

Referenced Series Sequence (0008,1115) | Sequence of Repeating Items where each Item
includes the Attributes of a Series. Zero or more
Items may be included in this Sequence.

>Series Date (0008,0021) | Date the Series started.

>Series Time (0008,0031) [ Time the Series started.

>Series Instance UID (0020,000E) | Unique identifier of the Series.

>Retrieve AE Title (0008,0054) | Title of the DICOM Application Entity where the
Image(s) may be retrieved on the network.

>Storage Media File-Set ID (0088,0130) | The user or implementation specific human readable
identifier that identifies the Storage Media on which
the Image(s) reside.

>Storage Media File-Set UID (0088,0140) | Uniquely identifies the Storage Media on which the
Image(s) reside.

>Referenced Image Sequence (0008,1140) | Sequence of Repeating Items where each Item
provides reference to a set of Image SOP Class/SOP
Instance pairs that are contained in the Series
identified by the Series Instance UID (0020,000E).
One or more Items may be included in this
Sequence.

>>Referenced SOP Class UID (0008,1150) | Uniquely identifies the referenced SOP Class. This
Attribute is used only if Images may be retrieved as
Single Image SOP Classes.

>>Referenced SOP Instance UID (0008,1155) | Uniquely identifies the referenced SOP Instance. This
Attribute is used only if Images may be retrieved as
Single Image SOP Classes.

>>Retrieve AE Title (0008,0054) [ Title of the DICOM Application Entity where the
Image(s) may be retrieved on the network.

>>Storage Media File-Set ID (0088,0130) | The user or implementation specific human readable
identifier that identifies the Storage Media on which
the Image(s) reside.

>>Storage Media File-Set UID (0088,0140) | Uniquely identifies the Storage Media on which the

Image(s) reside.
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C.4.8 Study Component Relationship Module

Table C.4-8
STUDY COMPONENT RELATIONSHIP MODULE ATTRIBUTES

Attribute Name

Tag

Attribute Description

Referenced Study Sequence

(0008,1110) | Uniquely identifies the Study SOP Instances

associated with this SOP Instance.

>Referenced SOP Class UID

(0008,1150) | Uniquely identifies the SOP Class.

>Referenced SOP Instance UID

(0008,1155) | Uniquely identifies the SOP Instance.

C.4.9 Study Component Acquisition Module

Table C.4-9
STUDY COMPONENT ACQUISITION MODULE ATTRIBUTES

Attribute Name

Tag

Attribute Description

Modality

(0008,0060)

Type of equipment that acquired the data used to
create the images in this Study Component. See
C.7.3.1.1.1 for Defined Terms.

Study Description

(0008,1030)

Institution-generated description or classification of
the Study (component) performed.

Procedure Code Sequence

(0008,1032)

A sequence that conveys the (single) type of
procedure performed. Only a single Item shall be
permitted in this Sequence.

>Include ‘Code Sequence Macro’ Table 8.8-1

No Baseline Context ID is defined.

Performing Physician's Name

(0008,1050)

Physician administering the study

Study Component Status ID

(0032,1055)

Identifies the state of the Study Component.
Enumerated values:

CREATED = Instance created but not yet complete
INCOMPLETE = Acquisition not complete
COMPLETED = Acquisition complete

VERIFIED = Acquisition complete and Quality
Control review complete

POSTINTERPRET = Instance created or updated
after referenced Study Instance status =
COMPLETED
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Table C.4-10
SCHEDULED PROCEDURE STEP MODULE ATTRIBUTES
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Attribute Name Tag Attribute Description
Scheduled Procedure Step Sequence (0040,0100) | One or more Scheduled Procedure Steps for one
Requested Procedure.
>Scheduled Station AE Title (0040,0001) | The AE title of the modality on which the Scheduled
Procedure Step is scheduled to be performed.
>Scheduled Station Name (0040,0010) | An institution defined name for the modality on
which the Scheduled Procedure Step is scheduled
to be performed.
>Scheduled Procedure Step Location (0040,0011) | The location at which the Procedure Step is
scheduled to be performed.
>Scheduled Procedure Step Start Date | (0040,0002) | Date on which the Scheduled Procedure Step is
scheduled to start.
>Scheduled Procedure Step Start (0040,0003) | Time at which the Scheduled Procedure Step is
Time scheduled to start.
>Scheduled Procedure Step End Date (0040,0004) | Date on which the Scheduled Procedure Step is
scheduled to end.
>Scheduled Procedure Step End Time (0040,0005) | Time at which the Scheduled Procedure Step is
scheduled to end.
>Scheduled Performing Physician's (0040,0006) | Name of the physician scheduled to administer the
Name Scheduled Procedure Step.
>Scheduled Procedure Step (0040,0007) | Institution-generated description or classification of
Description the Scheduled Procedure Step to be performed.
Note: The purpose of this attribute is to store a
description or classification that is used at
alocal level (e.g., a hospital or a managed
care network), and this description need not
comply to an accepted standard.
>Scheduled Protocol Code Sequence (0040,0008) | Sequence describing the Scheduled Protocol

following a specified coding scheme. This sequence
contains one or more Items.

>>|nclude ‘Code Sequence Macro’ Table 8.8-1

No Baseline Context ID is defined.

>Scheduled Procedure Step ID (0040,0009) | Identifier which identifies the Scheduled Procedure
Step.
>Scheduled Procedure Step Status (0040,0020) | Defines the state of the Scheduled Procedure Step.
Defined Terms:
SCHEDULED
ARRIVED
>Comments on the Scheduled (0040,0400) | User-defined comments on the Scheduled

Procedure Step

Procedure Step.

Note: The Comments attribute is intended to
transmit non-structured information, which can be
displayed to the operator of the Modality.
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>Modality

(0008,0060)

Source equipment for the image. See Section
C.7.3.1.1.1 for Enumerated Values.

>Requested Contrast Agent

(0032,1070)

Contrast agent requested for use in the Scheduled
Procedure Step.

>Pre-Medication (0040,0012) | Medication to be administered at the beginning of
the Scheduled Procedure Step, e.g. Nuclear
Medicine radiopharmaceutical.
C.4.11 Requested Procedure Module
Table C.4-11
REQUESTED PROCEDURE MODULE ATTRIBUTES
Attribute Name Tag Attribute Description

Requested Procedure ID

(0040,1001)

Identifier which identifies the Requested Procedure
in the Imaging Service Request.

Reason for the Requested Procedure

(0040,1002)

Reason for requesting this imaging procedure.

Note: This reason is more specific to the
requested procedure than the reason
mentioned in the imaging service request
(0040,2001).

Requested Procedure Comments

(0040,1400)

User-defined comments on the Requested
Procedure.

Note: The Comments attribute is intended to
transmit non-structured information, which
can be displayed to the operator of the

equipment (e.g. Modality).

Requested Procedure Code Sequence

(0032,1064)

A sequence that conveys the Requested Procedure
of one Procedure Type.

>Include ‘Code Sequence Macro’ Table

8.81

No Baseline Context ID is defined.

Study Instance UID

(0020,000D)

Unique identifier to be used to identify the Study

Referenced Study Sequence

(0008,1110)

Uniquely identifies the Study SOP Instances
associated with this SOP Instance.

>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the SOP Class.

>Referenced SOP Instance UID

(0008,1155)

Uniquely identifies the SOP Instance.

Requested Procedure Description

(0032,1060)

Institution-generated administrative description or
classification of Requested Procedure

Requested Procedure Priority

(0040,1003)

Requested Procedure Type Urgency. Defined Terms:
STAT, HIGH, ROUTINE, MEDIUM, LOW

Patient Transport Arrangements

(0040,1004)

Mode of transportation of the patient to the location
of examination.

Requested Procedure Location

(0040,1005)

Physical location at which the Requested Procedure
is to be performed.

Confidentiality Code

(0040,1008)

Confidentiality Constraints on the Requested
Procedure by the party filling the order.
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Reporting Priority

(0040,1009)

Requested Reporting Priority. Defined Terms:
HIGH, ROUTINE, MEDIUM, LOW

Names of Intended Recipients of
Results

(0040,1010)

Names of the physicians, who are intended
recipients of results.

Note:

Attributes (0040,1006) Placer Order Number/Procedure and (0040,1007) Filler Order

Number/Procedure were previously defined in DICOM. They are now retired (See PS3.3

1998).

C.4.12 Imaging Service Request Module

Table C.4-12
IMAGING SERVICE REQUEST MODULE ATTRIBUTES

Attribute Name Tag Attribute Description

Reason for the Imaging Service (0040,2001) | Reason for the Imaging Service Request.

Request Note: This reason is less specific to the
requested procedure than the reason
mentioned in the Requested Procedure
(0040,1002).

Imaging Service Request Comments (0040,2400) | User-defined comments on the Imaging Service

Request.

Note: The Comments attribute is intended to
transmit non-structured information, which
can be displayed to the operator of the

equipment (e.g. Modality).

Requesting Physician

(0032,1032)

Physician who requested the Imaging Service
Request.

Referring Physician's Name

(0008,0090)

Patient's primary physician for this Imaging Service
Request.

Requesting Service

(0032,1033)

Institutional department where the request initiated.

Accession Number (0008,0050) | A departmental IS generated number which
identifies the order for the Imaging Service Request.

Issue Date of Imaging Service Request (0040,2004) | Date on which the Imaging Service Request was
issued by the requester.

Issue Time of Imaging Service Request | (0040,2005) | Time at which the Imaging Service Request was
issued by the requester.

Placer Order Number / Imaging Service | (0040,2016) | The order number assigned to the Imaging Service

Request Request by the party placing the order.

Filler Order Number / Imaging Service (0040,2017) | The order number assigned to the Imaging Service

Request Request by the party filling the order.

Order entered by ... (0040,2008) | The person who entered the Imaging Service
Request into an Information System.

Order Enterer’s Location (0040,2009) [ The location at which the Imaging Service Request

was entered.
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Order Callback Phone Number

(0040,2010)

Telephone Number at which additional information
can be retrieved.

Notes:

1. Attributes (0040,2016) and (0040,2017) Placer Order Number and Filler Order

Number/Imaging Service Request are intended to convey the corresponding order numbers
as defined in HL7, in the case where interoperability with an HL7 environment is the objective.

2. Attributes (0040,2006) and (0040,2007) were previously defined in DICOM. They are now

retired (See PS3.3 1998).

C.4.13 Performed Procedure Step Relationship

Table C.4-13 specifies the Attributes used to reference other SOP Classes and other Information
Entities of the DICOM real-world model as defined in Section 7.3.1.6.

Table C.4-13
PERFORMED PROCEDURE STEP RELATIONSHIP MODULE ATTRIBUTES

Attribute Name Tag Attribute Description
Patient's Name (0010,0010) | Patient's full legal name.
Patient ID (0010,0020) | Primary hospital identification number or code for the
patient.
Patient's Birth Date (0010,0030) | Date of birth of the named patient
Patient's Sex (0010,0040) | Sex of the named Patient. Enumerated Values:

M = male
F = female
O = other

Referenced Patient Sequence

(0008,1120)

Uniquely identifies the Patient SOP Instance.

>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the referenced SOP Class.

>Referenced SOP Instance UID

(0008,1155)

Uniquely identifies the referenced SOP Instance.

Scheduled Step Attributes (0040,0270) | Sequence containing attributes that are related to the

Sequence scheduling of the Procedure Step. The Sequence may
have one or more Items.

>Study Instance UID (0020,000D) | Unique identifier for the Study.

>Referenced Study Sequence

(0008,1110)

Uniquely identifies the Study SOP Instance
associated with this Scheduled Procedure Step. This
Sequence shall have only one Item.

>>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the SOP Class.

>>Referenced SOP Instance
uiD

(0008,1155)

Uniquely identifies the SOP Instance.

>Accession Number (0008,0050) | A departmental IS generated number which identifies
the order for the Study.

>Placer Order Number/Imaging (0040,2016) | The order number assigned to the Imaging Service

Service Request Request by the party placing the order.

>Filler Order Number/Imaging (0040,2017) | The order number assigned to the Imaging Service

Service Request

Request by the party filling the order.
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>Requested Procedure ID

(0040,1001)

Identifier of the related Requested Procedure.

>Requested Procedure

(0032,1060)

Institution-generated administrative description or

Description classification of Requested Procedure.

>Scheduled Procedure Step ID (0040,0009) | Identifier of the related Scheduled Procedure Step.
>Scheduled Procedure Step (0040,0007) Institution-generated description or classification of the
Description Scheduled Procedure Step to be performed.
>Scheduled Protocol Code (0040,0008) | Sequence describing the Scheduled Protocol following

Sequence

a specific coding scheme. This sequence contains
one or more Items.

>>|nclude ‘Code Sequence Macro’ Table 8.8-1

No Baseline Context ID is defined.

Notes: 1. The patient information is included in order to relate the Modality Performed Procedure Step
SOP Instance to the Study Management SOP Instance and other associated IODs in case the
SCU (the modality) is unable to obtain or use the Study Instance UID created by the

Information System.

2. Attributes (0040,2016) and (0040,2017) Placer Order Number and Filler Order
Number/Imaging Service Request are intended to convey the corresponding order numbers
as defined in HL7, in the case where interoperability with an HL7 environment is the objective.

3. Attributes (0040,2006) and (0040,2007) were previously defined in DICOM. They are now

retired (See PS3.3 1998).

4. Attributes (0040,1006) Placer Order Number/Procedure and (0040,1007) Filler Order
Number/Procedure were previously defined in DICOM. They are now retired (See PS3.3

1998).
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C.4.14 Performed Procedure Step Information
Table C.4-14 defines the general attributes which may be used by all specific Procedure Steps.

Table C.4-14
PERFORMED PROCEDURE STEP INFORMATION MODULE ATTRIBUTES
Attribute Name Tag Attribute Description
Performed Station AE Title (0040,0241) | AE title of the modality on which the Performed Proce-
dure Step was performed.
Performed Station Name (0040,0242) | An institution defined name for the modality on which
the Performed Procedure Step was performed.
Performed Location (0040,0243) | Description of the location at which the Performed
Procedure Step was performed.
Performed Procedure Step Start | (0040,0244) | Date on which the Performed Procedure Step started.
Date
Performed Procedure Step Start | (0040,0245) | Time at which the Performed Procedure Step started.
Time
Performed Procedure Step ID (0040,0253) | User or equipment generated identifier of that part of a
Procedure that has been carried out within this step.
Performed Procedure Step End (0040,0250) | Date on which the Performed Procedure Step ended.
Date
Performed Procedure Step End (0040,0251) | Time at which the Performed Procedure Step ended.
Time
Performed Procedure Step (0040,0252) | Contains the state of the Performed Procedure Step.
Status Enumerated Values:
IN PROGRESS = Started but not complete
DISCONTINUED = Canceled or unsuccessfully
terminated
COMPLETED = Successfully completed
Performed Procedure Step (0040,0254) | Institution-generated description or classification of the
Description Procedure Step that was performed.
Comments on the Performed (0040,0280) | User-defined comments on the Performed Procedure
Procedure Step Step.
Performed Procedure Type (0040,0255) | A description of the type of procedure performed.
Description
Procedure Code Sequence (0008,1032) | A sequence that conveys the (single) type of procedure
performed.
>Include ‘Code Sequence Macro’ Table 8.8-1 No Baseline Context ID is defined.
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Table C.4-15 specifies attributes that describe the acquisition of images during the performance of
the Procedure Step and that provide references to the Series, Images and Standalone SOP
Instances associated with this Modality Performed Procedure Step.

Table C.4-15
IMAGE ACQUISITION RESULTS MODULE ATTRIBUTES

Attribute Name

Tag

Attribute Description

Modality

(0008,0060)

Type of equipment that originally acquired the data
used to create the images associated with this
Modality Performed Procedure Step. See C.7.3.1.1.1
for Defined Terms.

Note: A Modality value in the created SOP
Instances may be different from the MPPS
Modality value. For example, multiple series
may have been created during the MPPS
(images, waveforms, softcopy presentation
states and/or structured reports) with SOP
Instances in different series having different
modality values.

Study ID

(0020,0010)

User or equipment generated Study Identifier.

Performed Protocol Code
Sequence

(0040,0260)

Sequence describing the Protocol performed for this
Procedure Step. This sequence may have zero or
more Items.

>Include ‘Code Sequence Macro’

Table 8.8-1

No Baseline Context ID is defined.

Performed Series Sequence

(0040,0340)

Attributes of the Series that comprise this Modality
Performed Procedure Step. The Sequence may have
zero or more ltems.

>Performing Physician's Name

(0008,1050)

Name of the physician administering this Series.

>Operator's Name

(0008,1070)

Name of the operator who performed this Series.

>Protocol Name

(0018,1030)

User-defined description of the conditions under which
the Series was performed.

Note: This attribute conveys series-specific protocol
identification and may or may not be identical
to the one presented in the Performed
Protocol Code Sequence (0040,0260).

>Series Instance UID (0020,000E) [ Unique Identifier of the Series.
>Series Description (0008,103E) | User provided description of the Series
>Retrieve AE Title (0008,0054) Title of the DICOM Application Entity where the

Images and Standalone SOP Instances in this Series
may be retrieved on the network.

Note: The duration for which this location remains
valid is unspecified.

>Referenced Image Sequence

(0008,1140)

A Sequence that provides reference to one or more
sets of Image SOP Class/SOP Instance pairs created
during the acquisition of the procedure step. The
sequence may have zero or more Items.
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>>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the referenced SOP Class.

>>Referenced SOP Instance
uiD

(0008,1155)

Uniquely identifies the referenced SOP Instance.

>Referenced Non-Image
Composite SOP Instance
Sequence

(0040,0220)

Uniquely identifies instances, other than images, of
any SOP Class that conforms to the DICOM
Composite 10D Information Model, such as
Waveforms, Presentation States, Structured Reports,
LUTSs, Curves or Overlays, created during the
acquisition of the procedure step. The sequence may
have zero or more Items.

>>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the referenced SOP Class.

>>Referenced SOP Instance
uiD

(0008,1155)

Uniquely identifies the referenced SOP Instance.

C.4.16 Radiation Dose

Table C.4-16 defines the Attributes that may be used to communicate information related to
radiation dose values. The attributes are intended to enable the Information System to store Patient
exposure to ionizing radiation for legal purposes. Though these attributes are not intended to be
used to accurately calculate volume dose distribution, they may serve for some quality control

purposes.

This module provides a means to communicate radiation dose values but DICOM does not define
any requirements for the accuracy of these values, which may be defined in other professional,

national or international standards.

The scope of the attributes contained in this module covers the entire acquisition that comprises the
Modality Performed Procedure Step. Attributes that relate to single images, such as mAs or kVP,
may be included in the Image IODs. It is beyond the scope of DICOM to define what attributes may
be required to calculate or estimate area dose product values.

Table C.4-16
RADIATION DOSE MODULE ATTRIBUTES

Attribute Name Tag Attribute Description

Anatomic Structure, Space or (0008,2229) Anatomic structure, space or region that has been

Region Sequence exposed to ionizing radiation. The sequence may have
zero or one ltems.

>Include ‘Code Sequence Macro’ Table 8.8-1 No Baseline Context ID is defined.

Total Time of Fluoroscopy (0040,0300) Total duration of XRay exposure during fluoroscopy in
seconds (pedal time) during this Performed Procedure
Step.

Total Number of Exposures (0040,0301) Total number of exposures made during this

Performed Procedure Step. The number includes non-
digital and digital exposures.

Distance Source to Detector
(SID)

(0018,1110)

Distance in mm from the source to detector center;
SID: Source Image Distance.
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Distance Source to Entrance

(0040,0306)

Distance in mm from the source to the surface of the
patient closest to the source during this Performed
Procedure Step.
Note: This may be an estimated value based on
assumptions about the patient’s body size
and habitus.

Entrance Dose

(0040,0302)

Average entrance dose value measured in dGy at the
surface of the patient during this Performed Procedure
Step.
Note: This may be an estimated value based on
assumptions about the patient’s body size
and habitus.

Entrance Dose in mGy

(0040,8302)

Average entrance dose value measured in mGy at the
surface of the patient during this Performed Procedure
Step.

Note:  This may be an estimated value based on
assumptions about the patient’'s body size and
habitus.

Exposed Area

(0040,0303)

Typical dimension of the exposed area at the detector
plane. If Rectangular: row dimension followed by
column; if Round: diameter. Measured in mm.
Note: This may be an estimated value based on
assumptions about the patient’s body size
and habitus.

Image Area Dose Product

(0018,115E)

Total area-dose-product to which the patient was ex-
posed, accumulated over the complete Performed
Procedure Step and measured in dGy*cm*cm, includ-
ing fluoroscopy.

Notes: 1. The sum of the Image Area Dose Product
of all images of a Series or a Study may not
result in the actual area dose product to
which the patient was exposed.

2. This may be an estimated value based on
assumptions about the patient’s body size

and habitus.
Comments on Radiation Dose (0040,0310) User-defined comments on any special conditions
related to radiation dose encountered during this
Performed Procedure Step.
Exposure Dose Sequence (0040,030E) | Exposure Dose Sequence will contain Total Number of

Exposures (0040, 0301) items plus an item for each
fluoroscopy episode not already counted as an
exposure.

>Radiation Mode

(0018,115A)

Specifies X-Ray radiation mode. Enumerated Values:
CONTINUOUS
PULSED

>KVp

(0018,0060)

Peak kilo voltage output of the x-ray generator used.
An average in the case of fluoroscopy (continuous
radiation mode).
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>X-ray Tube Current in pA

(0018,8151)

X-ray Tube Current in HA. An average in the case of
fluoroscopy (continuous radiation mode).

>Exposure Time

(0018,1150)

Time of x-ray exposure or fluoroscopy in msec.

>Filter Type

(0018,1160)

Type of filter(s) inserted into the X-Ray beam (e.g.
wedges). See C.7.10 for Defined Terms.

>Filter Material

(0018,7050)

The X-Ray absorbing material used in the filter. May
be multi-valued. See C.7.10 for Defined Terms.

Notes: 1. The Anatomic Region may be deduced from attribute values available within the Modality
Worklist Management SOP Class, such as Reason for Service Request, Reasons for
Requested Procedure, Scheduled Procedure Step Description and Scheduled Protocol Code

Sequence.

2. The Image Area Dose Product should take into account collimator position and filters, and
the value for the Exposed Area should also take into account collimator position. If the
equipment does not provide the Entrance Dose, it may be calculated using Area Dose
Product, Exposed Area, SID and an assumed body thickness.

3. The Distance Source to Detector (0018,1110) and Exposed Area (0040,0303) are only
meaningful if they remain constant for all acquisitions during this Performed Procedure Step.

C.4.17 Billing and Material Management Codes

The Attributes defined in Table C.4-17 provide a means to transmit billing and material management
codes from a modality to an Information System. It is beyond the scope of this Standard to define
all the required coding schemes and the relevant codes.

Table C.4-17
BILLING AND MATERIAL MANAGEMENT CODE MODULE ATTRIBUTES

Attribute name Tag Attribute Description

Billing Procedure Step (0040,0320) Contains billing codes for the Procedure Type

Sequence performed within the Procedure Step. The sequence
may have zero or more Items.

>Include ‘Code Sequence Macro’ Table 8.8-1 No Baseline Context ID is defined.

Film Consumption Sequence (0040,0321) Information about the film consumption for this Per-
formed Procedure Step. The sequence may have zero
or more Iltems.

>Number of Films (2100,0170) Number of films actually printed.

>Medium Type (2000,0030) Type(s) of medium on which images were printed. For
Defined Terms see Table C.13-1.

>Film Size ID (2010,0050) Size(s) of film on which images were printed. For
Defined Terms see Table C.13-3.

Billing Supplies and Devices (0040,0324) Chemicals, supplies and devices for billing used in the

Sequence Performed Procedure Step. The sequence may have
one or more Items.

>Billing Item Sequence (0040,0296) Code values of chemicals, supplies or devices

required for billing. The sequence may have zero or
one ltems.

>>Include ‘Code Sequence Macro’ Table 8.8-1

No Baseline Context ID is defined.
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>Quantity Sequence (0040,0293) Sequence containing the quantity of used chemicals
or devices. The sequence may have zero or one
ltems.
>>Quantity (0040,0294) Numerical quantity value.
>>Measuring Units Sequence (0040,0295) Unit of measurement. The sequence may have zero or
one ltems.

>>>|nclude ‘Code Sequence Macro’ Table 8.8-1

Baseline Context ID is 82.

C.4.18 General Purpose Scheduled Procedure Step Relationship Module

Table C.4-18
GENERAL PURPOSE SCHEDULED PROCEDURE STEP RELATIONSHIP MODULE ATTRIBUTES

Attribute Name Tag Attribute Description
Patient's Name (0010,0010) Patient's full legal name.
Patient ID (0010,0020) Primary hospital identification number or code for the
patient.
Patient's Birth Date (0010,0030) Date of birth of the named patient.
Patient's Sex (0010,0040) Sex of the named Patient.
Enumerated Values:
M = male
F = female
O = other
Referenced Request Sequence (0040,A370) The list of Requested Procedures the Procedure Step
shall contribute to.
One or more Items may be included in the sequence.
>Study Instance UID (0020,000D) | Unique identifier for the Study.

>Referenced Study Sequence

(0008,1110)

Uniquely identifies the Detached Study Management
SOP Instance that represents the Requested
Procedure.

Zero or one Item may be included in this sequence.

>>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the SOP Class.

>>Referenced SOP Instance UID

(0008,1155)

Uniquely identifies the SOP Instance.

>Accession Number

(0008,0050)

A departmental IS generated number which identifies
the Imaging Service Request.

>Requested Procedure Code
Sequence

(0032,1064)

A sequence that conveys the Procedure Type of the
Requested Procedure.

Zero or one Item may be included in this sequence.

>>Include Code Sequence Macro

Table 8.8-1

No Baseline Context ID is defined.

>Placer Order Number / Imaging
Service Request

(0040,2016)

The order number assigned to the Imaging Service
Request by the party placing the order.
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>Filler Order Number / Imaging
Service Request

(0040,2017)

The order number assigned to the Imaging Service
Request by the party filling the order.

>Requested Procedure ID

(0040,1001)

Identifier which identifies the Requested Procedure in
the Imaging Service Request.

>Requested Procedure
Description

(0032,1060)

Institution-generated description or classification of
the Requested Procedure.

>Reason for the Requested
Procedure

(0040,1002)

Reason for requesting this procedure.

>Requested Procedure
Comments

(0040,1400)

User-defined comments on the Requested Procedure.

>Confidentiality Code

(0040,1008)

Confidentiality Constraints on the Requested
Procedure by the party filling the order.

>Names of Intended Recipients
of Results

(0040,1010)

Names of the physicians, who are intended recipients
of results.

>Reason for the Imaging Service (0040,2001) Reason for the Imaging Service Request.
Request
>Imaging Service Request (0040,2400) User-defined comments on the Imaging Service

Comments

Request.

>Requesting Physician

(0032,1032)

Physician who requested the Imaging Service
Request.

>Requesting Service

(0032,1033)

Institutional department where the request initiated.

>|ssue Date of Imaging Service (0040,2004) Date on which the Imaging Service Request was
Request issued by the requester.

>|ssue Time of Imaging Service (0040,2005) Time at which the Imaging Service Request was
Request issued by the requester.

>Referring Physician's Name (0008,0090) Patient's primary physician for this Imaging Service

Request.

C.4.19 General Purpose Scheduled Procedure Step Information Module

Table C.4-19
GENERAL PURPOSE SCHEDULED PROCEDURE STEP INFORMATION MODULE ATTRIBUTES

Attribute Name

Tag

Attribute Description

General Purpose Scheduled
Procedure Step Status

(0040,4001)

A status that informs the operator and the worklist
management system about the progress of the
scheduled General Purpose procedure step.

Enumerated values are:

SCHEDULED, IN PROGRESS, SUSPENDED,
COMPLETED, DISCONTINUED.

See PS 3.4 for a detailed description of the meaning
and usage of these values.
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General Purpose Scheduled
Procedure Step Priority

(0040,4003)

Scheduled Procedure Step priority.
Enumerated values are:

HIGH: used to indicate an urgent or emergent
Workitem, equivalent to a STAT request.

MEDIUM: used to indicate a Workitem that has a
priority less than HIGH and higher than LOW. It can
be used to further stratify Workitems.

LOW: used to indicate a routine or non-urgent
Workitem.

Scheduled Procedure Step ID

(0040,0009)

Identifier which identifies the Scheduled General
Purpose Procedure Step.

Scheduled Processing
Applications Code Sequence

(0040,4004)

The list of processing application instances and/or
application types on which the General Purpose
Procedure Step is scheduled.

Zero or more Items may be included in this
sequence.

>Include Code Sequence Macro Table 8.8-1

No Baseline Context ID is defined.

Scheduled Station Name Code
Sequence

(0040,4025)

Identifying name within the enterprise of the
equipment for which the General Purpose Scheduled
Procedure Step is scheduled. The name conveyed in
the Code Value (0008,0100) may be the same as the
AE Title, but does not have to be.

Zero or more Items may be included in this
sequence.

>Include Code Sequence Macro Table 8.8-1

No Baseline Context ID is defined.

Scheduled Station Class Code
Sequence

(0040,4026)

Class of the equipment for which the General
Purpose Scheduled Procedure Step is scheduled.

Zero or more Items may be included in this
sequence.

>Include Code Sequence Macro Table 8.8-1

No Baseline Context ID is defined.

Scheduled Station Geographic
Location Code Sequence

(0040,4027)

Geographic location of the equipment for which the
General Purpose Scheduled Procedure Step is
scheduled.

Zero or more Items may be included in this
sequence.

>Include Code Sequence Macro Table 8.8-1

No Baseline Context ID is defined.

Scheduled Human Performers
Sequence

(0040,4034)

The list of human performers that are scheduled to be
involved or responsible for performing the Workitem in
the General Purpose Scheduled Procedure Step.

Zero or more Iltems may be included in this
sequence.
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>Human Performer Code (0040,4009) Human performer that is involved or responsible for
Sequence performing the Workitem.
Only a single Item shall be permitted in this
sequence.
>>Include Code Sequence Macro Table 8.8-1 No Baseline Context ID is defined.
>Human Performer's Name (0040,4037) Name of the human performer.
>Human Performer's (0040,4036) Organization to which the human performer is
Organization accountable for the activities in the Workitem.
Scheduled Procedure Step Start (0040,4005) Date and time on which the General Purpose
Date and Time Scheduled Procedure Step is scheduled to start.
Expected Completion Date and (0040,4011) Date on which the Procedure Step is expected to be
Time completed.
Scheduled Workitem Code (0040,4018) A sequence that conveys the code for the Workitem.

Sequence

Only a single Item shall be permitted in this
sequence.

>Include Code Sequence Macro Table 8.8-1

Baseline Context ID is CID 9231.

Comments on the Scheduled
Procedure Step

(0040,0400)

User-defined comments on the Scheduled Procedure
Step.

Referenced Study Component
Sequence

(0008,1111)

List of any Modality or General Purpose Performed
Procedure Steps, or other Study Components, that
may be used to perform the procedure step.

This sequence may contain references to performed
procedure steps resulting from previous contributions
to the performance of the procedure step (e.g. an
image processing procedure step interrupted, and
completed later).

Zero or more Items may be included in this
sequence.

>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the SOP Class.

>Referenced SOP Instance UID

(0008,1155)

Uniquely identifies the SOP Instance.
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Input Availability Flag

(0040,4020)

Flag that indicates the availability of Composite SOP
Instances in the Attribute “Input Information
Sequence” (0040,4021) of the General Purpose
Scheduled Procedure Step.

Enumerated values are:

PARTIAL
COMPLETE

The value PARTIAL denotes that the list of Composite
SOP Instances may not yet be complete, and
additional ones may be added at a later time.

The value COMPLETE denotes that all Composite
SOP Instances are available and listed.
Note: It may happen that the list of Composite SOP
Instances is empty when the value of the
Input Availability Flag is COMPLETE. In such
a case a Workitem has been scheduled that
does not require input information.

Input Information Sequence

(0040,4021)

List of Composite SOP Instances that forms the input
information needed to perform the scheduled
procedure step. See also Input Availability Flag
(0040,4020). The same Composite SOP Instance
shall not be included in both the Input Information
Sequence (0040,4021) and the Relevant Information
Sequence (0040,4022).

Zero or more Items may be included in this
sequence.

>Include 'SOP Instance Reference Macro' Table C.17-3

Relevant Information Sequence

(0040,4022)

List of Composite SOP Instances that refers to
relevant information that is considered pertinent for
the performance of the scheduled procedure step.
The same Composite SOP Instance shall not be
included in both the Input Information Sequence
(0040,4021) and the Relevant Information Sequence
(0040,4022).

Zero or more Items may be included in this
sequence.

>Include 'SOP Instance Reference Macro' Table C.17-3

Study Instance UID

(0020,000D)

Unique Study identification that shall be used for the
created Composite SOP Instances resulting from this
General Purpose Scheduled Procedure Step.
Note: In most cases this will be the same Study
Instance UID as for the images in the Input
Information Sequence (0040,4021).
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Multiple Copies Flag

(0040,4006)

This flag indicates that multiple copies have to be
made of a Composite SOP Instance that supports the
notion of multiple copies. This includes the SR SOP
Class. If set the Study Instance UIDs in the
Referenced Request Sequence (0040,A370) shall be
used for the created multiple copies.

Enumerated Values:

Y = Yes
N = No

Resulting General Purpose
Performed Procedure Steps
Sequence

(0040,4015)

List of all General Purpose Performed Procedure
Steps that result from the performance of the
procedure step.

Zero or more Items may be included in this
sequence.

Note: Initially this list will be empty. New entries
will be added when General Purpose
Performed Procedure Steps are created by
performing devices which are related to this
Scheduled Procedure Step. E.g, this
sequence may contain the partial results in
case a General Purpose Scheduled
Procedure Step is discontinued.

>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the SOP Class.

>Referenced SOP Instance UID

(0008,1155)

Uniquely identifies the SOP Instance.

Actual Human Performers (0040,4035) The list of current human performers that are actually
Sequence involved or responsible for performing the Workitem.
Zero or more Items may be included in this
sequence.
Note: Initially this list will be empty. A list of entries
may be created at the status transition of the
General Purpose Scheduled Procedure Step
Status (0040,4001) to "IN PROGRESS"
>Human Performer Code (0040,4009) Human performer that is involved or responsible for
Sequence performing the Workitem.
Only a single Item shall be permitted in this
sequence.
>>Include Code Sequence Macro Table 8.8-1 No Baseline Context ID is defined.
>Human Performer's Name (0040,4037) Name of the human performer.
>Human Performer's (0040,4036) Organization to which the human performer is

Organization

accountable for the activities in the Workitem.

C.4.20 General Purpose Performed Procedure Step Relationship Module

Table C.4.20-1 specifies the Attributes used to reference other SOP Classes and other Information
Entities of the DICOM real-world model as defined in PS 3.3 Section 7.3.1.11.

Table C.4.20-1
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GENERAL PURPOSE PERFORMED PROCEDURE STEP RELATIONSHIP MODULE

ATTRIBUTES
Attribute Name Tag Attribute Description
Patient's Name (0010,0010) | Patient's full legal name.

Patient ID (0010,0020) | Primary hospital identification number or code for the
patient.
Patient's Birth Date (0010,0030) | Date of birth of the named patient.
Patient's Sex (0010,0040) | Sex of the named Patient.
Enumerated Values:
M = male
F = female
O = other
Referenced Request Sequence (0040,A370) | The list of Requested Procedures the Procedure Step
shall contribute to.
Zero or more Items may be included in the sequence.
>Study Instance UID (0020,000D) | Unique identifier for the Study.

>Referenced Study Sequence

(0008,1110)

Uniquely identifies the Study SOP Instance
associated with this Scheduled Procedure Step.

Only a single Item shall be permitted in this sequence.

>>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the SOP Class.

>>Referenced SOP Instance
uiD

(0008,1155)

Uniquely identifies the SOP Instance.

>Accession Number

(0008,0050)

A departmental IS generated number which identifies
the order for the Study.

>Requested Procedure Code
Sequence

(0032,1064)

A sequence that conveys the Procedure Type of the
Requested Procedure.

Zero or one Item may be included in this sequence.

>>Include Code Sequence Macro Table 8.8-1

No Baseline Context ID is defined.

>Placer Order Number/Imaging (0040,2016) | The order number assigned to the Imaging Service
Service Request Request by the party placing the order.
>Filler Order Number/Imaging (0040,2017) | The order number assigned to the Imaging Service

Service Request

Request by the party filling the order.

>Requested Procedure ID

(0040,1001)

Identifier of the related Requested Procedure.

>Requested Procedure
Description

(0032,1060)

Institution-generated administrative description or
classification of Requested Procedure.

Referenced General Purpose
Scheduled Procedure Step
Sequence

(0040,4016)

Uniquely identifies the General Purpose Scheduled
Procedure Step SOP Instance associated with this
General Purpose Performed Procedure Step.

Zero or more Items may be included in this sequence.

>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the SOP Class.

>Referenced SOP Instance UID

(0008,1155)

Uniquely identifies the SOP Instance.

>Referenced General Purpose

(0040,4023)

Transaction UID (0008,1195) used in the N-ACTION
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Scheduled Procedure Step
Transaction UID

transaction that requested the transition to the IN
PROGRESS state for the referenced General Purpose
Scheduled Procedure Step.

C.4.21 General Purpose Performed Procedure Step Information Module

Table C.4.21-1
GENERAL PURPOSE PERFORMED PROCEDURE STEP INFORMATION MODULE ATTRIBUTES

Attribute Name Tag Attribute Description
Actual Human Performers (0040,4035) | The list of human performers that were actually involved
Sequence in or responsible for performing this General Purpose
Performed Procedure Step.
Zero or more Items may be included in this sequence.
>Human Performer Code (0040,4009) | Human performer that is actually involved or responsible

Sequence

for performing the General Purpose Performed
Procedure Step.

Only a single Item shall be permitted in this sequence.

>>Include Code Sequence Macro Table 8.8-1

No Baseline Context ID is defined.

>Human Performer's Name (0040,4037) | Name of the human performer.

>Human Performer's (0040,4036) | Organization to which the human performer is

Organization accountable for the activities in the General Purpose
Performed Procedure Step.

Performed Station Name Code (0040,4028) | Name within the enterprise of the equipment that

Sequence

created the General Purpose Performed Procedure
Step. This name may be the same as the AE Title, but
does not have to be.

Zero or one Item may be included in this sequence.

>Include Code Sequence Macro Table 8.8-1

No Baseline Context ID is defined.

Performed Station Class Code
Sequence

(0040,4029)

Class of the equipment that created the General
Purpose Performed Procedure Step.

Zero or one Item may be included in this sequence.

>Include Code Sequence Macro Table 8.8-1

No Baseline Context ID is defined.

Performed Station Geographic
Location Code Sequence

(0040,4030)

Geographic location of the equipment that created
General Purpose Performed Procedure Step. Zero or
one Item may be included in this sequence.

>Include Code Sequence Macro Table 8.8-1

No Baseline Context ID is defined.

Performed Processing
Applications Code Sequence

(0040,4007)

The list of processing application instances and/or
application types on which the General Purpose
Performed Procedure Step is executed.

Zero or more ltems may be included in this sequence.

>Include Code Sequence Macro Table 8.8-1

No Baseline Context ID is defined.

Performed Procedure Step Start

(0040,0244)

Date on which the General Purpose Performed
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Date Procedure Step started.

Performed Procedure Step Start | (0040,0245) | Time at which the General Purpose Performed

Time Procedure Step started.

Performed Procedure Step ID (0040,0253) | User or equipment generated identifier of that part of a
Procedure that has been carried out within this
procedure step.

Performed Procedure Step End (0040,0250) | Date on which the General Purpose Performed

Date Procedure Step ended.

Performed Procedure Step End (0040,0251) | Time at which the General Purpose Performed

Time Procedure Step ended.

General Purpose Performed (0040,4002) | Contains the state of the Performed Procedure Step.

Procedure Step Status Enumerated Values:

IN PROGRESS = Started but not complete
DISCONTINUED = Canceled or unsuccessfully
terminated

COMPLETED = Successfully completed

Performed Procedure Step (0040,0254) | Institution-generated description or classification of the

Description Procedure Step that was performed.

Comments on the Performed (0040,0280) | User-defined comments on the Performed Procedure

Procedure Step Step. This attribute shall not be used as a substitute for
the code meaning in the Performed Workitem Code
Sequence (0040,4019).

Performed Workitem Code (0040,4019) | A sequence that conveys the (single) type of procedure

Sequence

performed.

Only a single Item shall be permitted in this sequence.

>Include Code Sequence Macro Table 8.8-1

Baseline Context ID is CID 9231.

C.4.22 General Purpose Results

Table C.4.22-1 specifies attributes that describe the creation of results during the performance of
the General Purpose Procedure Step and that provide references to the Results and Structured
Reporting SOP Instances associated with this General Purpose Performed Procedure Step.

Table C.4.22-1
GENERAL PURPOSE RESULTS MODULE ATTRIBUTES

Attribute Name

Tag

Attribute Description

Output Information Sequence

(0040,4033)

A Sequence that provides reference to one or more
Composite SOP instances, that identify the Structured
Reports or other results created.

Zero or more Items may be included in this sequence.

>Include 'SOP Instance Reference Macro' Table C.17-3

Requested Subsequent
Workitem Code Sequence

(0040,4031)

A Sequence that provides suggested next Workitems,
based on the produced results.

Note: This Attribute may also be used in case a step
has been done incorrectly and should be
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redone.

Zero or more Items may be included in this sequence

>Include Code Sequence Macro Table 8.8-1

Baseline Context ID is CID 9231.

Non-DICOM Output Code (0040,4032)
Sequence

A Sequence that describes any non-DICOM output
produced as results.

Zero or more Items may be included in this sequence.

>Include Code Sequence Macro Table 8.8-1

Baseline Context ID is CID 9232.

C.5 RESULTS MODULES

The following Sections specify Modules relevant to a real world diagnostic imaging results performed

on a patient.

C.5.1 Results Relationship Module

Table C.5-1 defines the Attributes which reference SOP Instances Subordinate or Superior to this
SOP Class in the Naming Hierarchy.

Table C.5-1
RESULTS RELATIONSHIP MODULE ATTRIBUTES

Attribute Name Tag Attribute Description

Referenced Study Sequence (0008,1110) | Uniquely identifies the Study SOP Instances
associated with the Results SOP Instance.

>Referenced SOP Class UID (0008,1150) | Uniquely identifies the referenced SOP Class.

>Referenced SOP Instance UID (0008,1155) | Uniquely identifies the referenced SOP Instance.

Referenced Interpretation Sequence (4008,0050) | Uniquely identifies the report SOP Instances and
amendment SOP Instances which comprise the
results SOP Instance. Zero or more Items may be
included in this Sequence.

>Referenced SOP Class UID (0008,1150) | Uniquely identifies the referenced SOP Class.

>Referenced SOP Instance UID (0008,1155) | Uniquely identifies the referenced SOP Instance.

C.5.2 Results ldentification Module
Table C.5-2 defines the Attributes relevant to identifying results.

Table C.5-2
RESULTS IDENTIFICATION MODULE ATTRIBUTES

Attribute Name Tag Attribute Description

Results ID (4008,0040) | Healthcare provider generated number used to
reference the results

Results ID Issuer (4008,0042) | Name of healthcare provider which issued the
results ID
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C.5.3 Results Impressions Module
Table C.5-3 defines the Attributes relevant to the result's impressions.
Table C.5-3
RESULTS IMPRESSION MODULE ATTRIBUTES
Attribute Name Tag Attribute Description
Impressions (4008,0300) | Short impressions summarizing the full results
Results Comments (4008,4000) | User-defined comments about the results

C.6 INTERPRETATION MODULES

The following Sections specify Modules relevant to a real world results interpretation.

C.6.1 Interpretation Relationship Module

Table C.6-1 defines the Attributes which reference SOP Instances Subordinate or Superior to this
SOP Class in the Naming Hierarchy.

Table C.6-1
INTERPRETATION RELATIONSHIP MODULE ATTRIBUTES
Attribute Name Tag Attribute Description
Referenced Results Sequence (0008,1100) | Uniquely identifies the results SOP Instances for

which the interpretation SOP Instance applies.
Only a single Item shall be permitted in this

Sequence.
>Referenced SOP Class UID (0008,1150) | Uniquely identifies the referenced SOP Class.
>Referenced SOP Instance ID (0008,1155) | Uniquely identifies the referenced SOP Instance.

C.6.2 Interpretation Identification Module
Table C.6-2 defines the Attributes relevant to identifying an interpretation.

Table C.6-2
INTERPRETATION IDENTIFICATION MODULE ATTRIBUTES
Attribute Name Tag Attribute Description
Interpretation ID (4008,0200) | Healthcare provider generated number used to
reference the interpretation
Interpretation ID Issuer (4008,0202) | Name of healthcare provider which issued the
interpretation ID
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C.6.3 Interpretation State Module

Table C.6-3 defines the Attributes relevant to the state of an interpretation.

Table C.6-3
INTERPRETATION STATE MODULE ATTRIBUTES

Attribute Name Tag Attribute Description

Interpretation Type ID (4008,0210) | The type of interpretation. Defined Terms:
REPORT = Report
AMENDMENT = Amendment

Interpretation Status ID (4008,0212) | An Enumerated Value element used to track

production status of the interpretation. Enumerated
Values:

CREATED = Interpretation Created

RECORDED = Interpretation captured in a format
external to the information system which handles
reports.

TRANSCRIBED = Interpretation converted into or
entered in the internal format of the information
system which handles reports.

APPROVED = Interpretation Approved

C.6.4 Interpretation Recording Module

Table C.6-4 defines the Attributes relevant to the recording of an interpretation.

Table C.6-4
INTERPRETATION RECORDING MODULE ATTRIBUTES

Attribute Name Tag Attribute Description

Interpretation Recorded Date (4008,0100) [ Date interpretation was dictated or entered
Interpretation Recorded Time (4008,0101) [ Time interpretation was dictated or entered
Interpretation Recorder (4008,0102) | Name of the person who recorded the interpretation
Reference to Recorded Sound (4008,0103) | A reference used to identify or locate the sound

recording of the interpretation

C.6.5 Interpretation Transcription Module

Table C.6-5 defines the Attributes relevant to the transcription of an interpretation recording.

Table C.6-5
INTERPRETATION TRANSCRIPTION MODULE ATTRIBUTES

Attribute Name Tag Attribute Description

Interpretation Transcription Date (4008,0108) [ Date interpretation was transcribed.

Interpretation Transcription Time (4008,0109) | Time interpretation was transcribed.

Interpretation Transcriber (4008,010A) | Name of person who transcribed the interpretation.
Interpretation Text (4008,010B) | Text of the interpretation.

Interpretation Author (4008,010C) | Name of author of interpretation.
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Table C.6-6 defines the Attributes relevant to the approval of an interpretation.

Table C.6-6
INTERPRETATION APPROVAL MODULE ATTRIBUTES

Attribute Name Tag Attribute Description

Interpretation Approver Sequence (4008,0111) | Identifies the approvers of the interpretation. Zero or
more Items may be included in this Sequence.

>Interpretation Approval Date (4008,0112) | Date the report or amendment was approved.

>Interpretation Approval Time (4008,0113) | Time the report or amendment was approved.
>Physicians Approving Interpretation (4008,0114) | Physician approving the report or amendment.

Interpretation Diagnosis Description (4008,0115) | Diagnosis produced by the Physician.

Interpretation Diagnosis Codes (4008,0117) | A sequence that conveys the interpretation

Sequence diagnosis. One or more Items may be included in
this Sequence.

>Include ‘Code Sequence Macro’ Table 8.8-1 No Baseline Context ID is defined.

Results Distribution List Sequence (4008,0118) | Names and addresses of persons to receive a copy
of the report and amendments. Zero or more ltems
may be included in this Sequence.

>Distribution Name (4008,0119) | Name of one of the persons to receive a copy of the
report and amendments.

>Distribution Address (4008,011A) | Address of one of the persons to receive a copy of

the report and amendments.

C.7 COMMON COMPOSITE IMAGE IOD MODULES

This Section defines the Modules which are common to all Composite Image 10Ds.

C71

Common Patient IE Modules

The following Patient IE Module is common to all Composite Image 10Ds which reference the

Patient IE.

C.7.1.1 Patient Module

Table C.7-1 specifies the Attributes of the Patient that describe and identify the Patient who is the
subject of a diagnostic Study. This Module contains Attributes of the patient that are needed for
diagnostic interpretation of the Image and are common for all studies performed on the patient. It
contains Attributes that are also included in the Patient Modules in Section C.2.
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Table C.7-1

PATIENT MODULE ATTRIBUTES

Attribute Name Tag Type | Attribute Description
Patient's Name (0010,0010) 2 Patient's full name.
Patient ID (0010,0020) 2 Primary hospital identification number or
code for the patient.
Patient's Birth Date (0010,0030) 2 Birth date of the patient.
Patient's Sex (0010,0040) 2 Sex of the named patient.
Enumerated Values:
M = male
F = female
O = other
Referenced Patient Sequence (0008,1120) 3 A sequence which provides reference to a
Patient SOP Class/Instance pair. Only a
single Item shall be permitted in this
Sequence.
>Referenced SOP Class UID (0008,1150) 1C | Uniquely identifies the referenced SOP
Class. Required if Referenced Patient
Sequence (0008,1120) is sent.
>Referenced SOP Instance UID (0008,1155) 1C | Uniquely identifies the referenced SOP
Instance. Required if Referenced Patient
Sequence (0008,1120) is sent.
Patient's Birth Time (0010,0032) Birth time of the Patient.
Other Patient IDs (0010,1000) 3 Other identification numbers or codes used
to identify the patient.
Other Patient Names (0010,1001) 3 Other names used to identify the patient.
Ethnic Group (0010,2160) 3 Ethnic group or race of the patient.
Patient Comments (0010,4000) User-defined additional information about

the patient.

C.7.1.2 Specimen Identification Module

Table C.7-2 specifies the Attributes which identify a Specimen.

Table C.7-2
SPECIMEN IDENTIFICATION MODULE ATTRIBUTES

Attribute Name

Tag

Type

Attribute Description

Specimen Accession Number (0040,050A) 1 A departmental Information System identifier
which identifies the Accession. See Section
C.7.1.2.1.1 for further explanation.

Specimen Sequence (0040,0550) 2 Detailed description of one or more

specimens. Zero or more ltems may be
included in this Sequence.
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>Specimen Identifier (0040,0551) 2C | A departmental information system identifier
for the Specimen. See Section C.7.1.2.1.2
for further explanation.
Required if a sequence item is present.
>Specimen Type Code Sequence (0040,059A) 2C | Specimen Type. Only a single Item shall be

permitted in this Sequence. Required if a
sequence item is present and Specimen
Identifier (0040,0551) is sent.

>>|nclude ‘Code Sequence Macro’ Table 8.8-1

Baseline Context IDs are defined in 37

>Slide Identifier

(0040,06FA)

2C

Identifier of the Slide.

Required if a sequence item is present and
the Specimen is a Slide.

Cc7121
C.71211

Specimen Module Attributes
Specimen Accession Number

Specimen Accession Number (0040,06CA) is the primary identifier of the Specimen.

Note: Specimen Accession Number (0040,050A) identifies tissue or fluid obtained from a Patient in
a Specimen-harvest procedure. This Attribute was created to differentiate Accession
Numbers, as used in Anatomic Pathology to identify specimens, from other uses of the term
“Accession Number” in Information Systems. The Specimen Accession Number (0040,050A)
is typically unique within the scope of the institution in which the Accession is performed. An
Accession may contain multiple Specimens. Typically, an Accession contains the Specimens
obtained in one Specimen-harvest procedure and submitted by one Requesting Physician.
However, multiple Specimen-harvest procedures may be involved.

C.71.21.2 Specimen ldentifier

Specimen Identifier (0040,050A) may be used to convey a slide number, a block number, or other

secondary identifier of the Specimen.

Note: The Specimen ldentifier (0040,0551) is typically unique within the scope of the institution in
which the related Accession is performed. However, a value of Specimen Identifier
(0040,0551) does not always exist. For example, it is common practice in some Anatomic
Pathology departments to use a Specimen Identifier (0040,0551) to identify specimen-
containers or blocks only if multiple containers or blocks are submitted for a single
Accession. Therefore, Specimen Identifier (0040,0551) is modeled as a Type 2 Attribute.
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C.7.2 Common Study IE Modules

The following Study IE Modules are common to all Composite Image I0ODs which reference the

Study IE. These Module contain Attributes of the patient and study that are needed for diagnostic
interpretation of the image. They contain Attributes that are also in the Patient Modules in Section
C.2 and Study Modules in Section C.4.

C.7.2.1 General Study Module

Table C.7-3 specifies the Attributes which describe and identify the Study performed upon the

Patient.

Table C.7-3
GENERAL STUDY MODULE ATTRIBUTES

Attribute Name Tag Type | Attribute Description

Study Instance UID (0020,000D) 1 Unique identifier for the Study.

Study Date (0008,0020) 2 Date the Study started.

Study Time (0008,0030) 2 Time the Study started.

Referring Physician's Name (0008,0090) 2 Patient's referring physician

Study ID (0020,0010) 2 User or equipment generated Study
identifier.

Accession Number (0008,0050) 2 | A RIS generated number which identifies
the order for the Study.

Study Description (0008,1030) 3 Institution-generated description or
classification of the Study (component)
performed.

Physician(s) of Record (0008,1048) 3 Physician(s) who are responsible for overall
patient care at time of Study (see Section
C.7.3.1 for Performing Physician)

Name of Physician(s) Reading Study (0008,1060) 3 Physician(s) reading the Study.

Referenced Study Sequence (0008,1110) 3 | A sequence which provides reference to a
Study SOP Class/Instance pair. The
seguence may have zero or more Items.

>Referenced SOP Class UID (0008,1150) 1C | Uniquely identifies the referenced SOP
Class. Required if Referenced Study
Sequence (0008,1110) is sent.

>Referenced SOP Instance UID (0008,1155) 1C | Uniquely identifies the referenced SOP
Instance. Required if Referenced Study
Sequence (0008,1110) is sent.

Procedure Code Sequence (0008,1032) 3 | A Sequence that conveys the type of

procedure performed. One or more Items
may be included in this Sequence.

>Include ‘Code Sequence Macro’ Table 8.8-1

No Baseline Context ID is defined.
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Note: The model used for application of attributes related to different functions of Physicians
involved in the care is as follows:

el

Reading Physician H Performing Physician

Referring Physician

Physician of Record

Person who refers Patient
for care

Place Patient in primary care

~

Person who creates the
images in the series

There can be an overlap of functions provided by any given physician. In this case, the field
entries would convey the same physician name under different roles.

C.7.2.2 Patient Study Module

Table C.7-4 defines Attributes that provide information about the Patient at the time the Study was

performed.

Table C.7-4
PATIENT STUDY MODULE ATTRIBUTES

Attribute Name Tag Type [Attribute Description

Admitting Diagnoses Description (0008,1080) 3 Description of the admitting diagnosis
(diagnoses)

Admitting Diagnoses Code Sequence (0008,1084) 3 A sequence that conveys the admitting

diagnosis (diagnoses). One or more Items
may be included in this Sequence.

>Include ‘Code Sequence Macro’ Table 8.8-1

No Baseline Context ID is defined.

Patient's Age (0010,1010) 3 Age of the Patient.

Patient's Size (0010,1020) 3 Length or size of the Patient, in meters.
Patient's Weight (0010,1030) 3 Weight of the Patient, in kilograms.
Occupation (0010,2180) 3 Occupation of the Patient.

Additional Patient’s History (0010,21B0) 3 Additional information about the Patient's

medical history.

C.7.3 Common Series IE Modules

The following Series IE Modules are common to all Composite Image 10Ds which reference the

Series |E.

C.7.3.1 General Series Module

Table C.7-5 specifies the Attributes which identify and describe general information about the Series

within a Study.
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Table C.7-5
GENERAL SERIES MODULE ATTRIBUTES

Attribute Name

Tag

Type

Attribute Description

Modality

(0008,0060)

1

Type of equipment that originally acquired
the data used to create the images in this
Series. See C.7.3.1.1.1 for Defined Terms.

Series Instance UID

(0020,000E)

Unique identifier of the Series.

Series Number

(0020,0011)

A number that identifies this Series.

Laterality

(0020,0060)

2C

Laterality of (paired) body part examined.

Required if the body part examined is a

paired structure and Image Laterality

(0020,0062) is not sent. Enumerated Values:

R = right

L = left
Some |0Ds support Image
Laterality (0020,0062) at the Image
level, which can provide a more
comprehensive mechanism for
specifying the laterality of the body
part(s) being examined.

Note:

Series Date

(0008,0021)

Date the Series started.

Series Time

(0008,0031)

Time the Series started.

Performing Physicians’ Name

(0008,1050)

Name of the physicians administering the
Series.

Protocol Name

(0018,1030)

User-defined description of the conditions
under which the Series was performed.

Note: This attribute conveys series-
specific protocol identification and
may or may not be identical to the
one presented in the Performed
Protocol Code Sequence
(0040,0260).

Series Description

(0008,103E)

User provided description of the Series

Operators' Name

(0008,1070)

Technologist(s) supporting the Series.

Referenced Study Component
Sequence

(0008,1111)

Uniquely identifies the Study Component
SOP Instance or Modality Performed
Procedure Step SOP Instance to which the
Series is related. The Sequence shall have
zero or one ltem.

>Referenced SOP Class UID

(0008,1150)

1C

Uniquely identifies the referenced SOP
Class.

Required if Referenced Study Component
Sequence (0008,1111) is sent.

>Referenced SOP Instance UID

(0008,1155)

1C

Uniquely identifies the referenced SOP
Instance. Required if Referenced Study
Component Sequence (0008,1111) is sent.
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Body Part Examined

(0018,0015)

Text description of the part of the body

examined. Defined Terms:

SKULL, CSPINE, TSPINE, LSPINE,

SSPINE, COCCYX, CHEST, CLAVICLE,

BREAST, ABDOMEN, PELVIS, HIP,

SHOULDER, ELBOW, KNEE, ANKLE,

HAND, FOOT, EXTREMITY, HEAD, HEART,

NECK, LEG, ARM, JAW

Note: Some I0Ds support the Anatomic

Region Sequence (0008,2218),
which can provide a more
comprehensive mechanism for
specifying the body part being
examined.

Patient Position

(0018,5100)

2C

Patient position descriptor relative to the
equipment. Required for CT and MR images.
See C.7.3.1.1.2. for Defined Terms and
further explanation.

Smallest Pixel Value in Series

(0028,0108)

The minimum value of all images in this
Series.

Largest Pixel Value in Series

(0028,0109)

The maximum value of all images in this
Series.

Request Attributes Sequence

(0040,0275)

Sequence that contains attributes from the
Imaging Service Request.

The sequence may have one or more Items.

>Requested Procedure ID

(0040,1001)

1C

Identifier which identifies the Requested
Procedure in the Imaging Service Request.
Required if Sequence Item is present.

>Scheduled Procedure Step ID

(0040,0009)

1C

Identifier which identifies the Scheduled
Procedure Step. Required if Sequence Item
is present.

>Scheduled Procedure Step
Description

(0040,0007)

Institution-generated description or
classification of the Scheduled Procedure
Step to be performed.

>Scheduled Protocol Code Sequence

(0040,0008)

Sequence describing the Scheduled Protocol
following a specific coding scheme. This
sequence contains one or more ltems.

>>|nclude ‘Code Sequence Macro’ Table 8.8-1

No Baseline Context ID is defined.

Performed Procedure Step ID (0040,0253) 3 Identification of that part of a Procedure that
has been carried out within this step.

Performed Procedure Step Start Date (0040,0244) 3 Date on which the Performed Procedure Step
started.

Performed Procedure Step Start Time (0040,0245) 3 Time on which the Performed Procedure
Step started.

Performed Procedure Step Description (0040,0254) 3 Institution-generated description or

classification of the Procedure Step that was
performed.
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Performed Protocol Code Sequence (0040,0260) 3 Sequence describing the Protocol performed
for this Procedure Step. One or more Items
may be included in this Sequence.
>Include ‘Code Sequence Macro’ Table 8.8-1 No Baseline Context ID is defined.
Comments on the Performed (0040,0280) 3 User-defined comments on the Performed
Procedure Step Procedure Step.

Notes:

1. If the Modality Performed Procedure Step SOP Class is supported as an SCU by a Storage

SCU, the SCU is strongly encouraged to support the attribute Referenced Study Component
Sequence (0008,1111). This attribute references the Modality Performed Procedure Step SOP

Instance, and extraction of this Attribute from an image may allow retrieval of the Modality

Performed Procedure Step SOP Instance.

2. If the Modality does not conform to the Modality Performed Procedure Step SOP Class, itis

still advisable to include the attributes Performed Procedure Step Start Date (0040,0244),
Performed Procedure Step Start Time (0040,0245) and Performed Procedure Step
Description (0040,0254) into the Image 10Ds.

C.7311
C.73.11.1 Modality
Defined Terms for the Modality (0008,0060) are:

CR = Computed Radiography
MR = Magnetic Resonance
US = Ultrasound
Bl = Biomagnetic imaging
DD = Duplex Doppler
ES = Endoscopy
MA = Magnetic resonance angiography

PT = Positron emission tomography (PET)
ST Single-photon emission computed

tomography (SPECT)
XA = X-Ray Angiography

RTIMAGE = Radiotherapy Image
RTSTRUCT = Radiotherapy Structure Set
RTRECORD = RT Treatment Record

DX = Digital Radiography
IO = Intra-oral Radiography
GM = General Microscopy
XC = External-camera Photography
AU = Audio
EPS = Cardiac Electrophysiology
SR = SR Document

General Series Attribute Descriptions

CT = Computed Tomography

NM = Nuclear Medicine

OT = Other

CD = Color flow Doppler

DG = Diaphanography

LS = Laser surface scan

MS = Magnetic resonance

spectroscopy
RG = Radiographic imaging
(conventional film/screen)

TG = Thermography

RF = Radio Fluoroscopy
RTDOSE = Radiotherapy Dose
RTPLAN = Radiotherapy Plan

HC = Hard Copy

MG = Mammography

PX = Panoramic X-Ray

SM = Slide Microscopy

PR = Presentation State

ECG = Electrocardiography
HD = Hemodynamic Waveform

IVUS

= Intravascular Ultrasound
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Retired Defined Terms for the Modality (0008,0060) are:

DS = Digital Subtraction Angiography (retired) CF = Cinefluorography (retired)

DF = Digital fluoroscopy (retired) VF = Videofluorography (retired)

AS = Angioscopy CS = Cystoscopy

EC = Echocardiography LP = Laparoscopy

FA = Fluorescein angiography CP = Culposcopy

DM = Digital microscopy FS = Fundoscopy

Note: 1. The XA modality incorporates the retired modality DS.
2. The RF modality incorporates the retired modalities CF, DF, VF.
3. The modality listed in the Modality Data Element (0008,0060) may not match the name of

the IOD in which it appears. For example, a SOP instance from XA 10D may list the RF
modality when an RF implementation produces an XA object.

C.7.3.1.1.2 Patient Position

Patient Position (0018,5100) specifies the position of the patient relative to the imaging equipment
space. This attribute is intended for annotation purposes only. It does not provide an exact
mathematical relationship of the patient to the imaging equipment.

When facing the front of the imaging equipment, Head First is defined as the patient’s head being
positioned toward the front of the imaging equipment. Feet First is defined as the patient’s feet
being positioned toward the front of the imaging equipment. Prone is defined as the patient’s face
being positioned in a downwards (gravity) direction. Supine is defined as the patient’s face being in
an upwards direction. Decubitus Right is defined as the patient’s right side being in a downwards
direction. Decubitus Left is defined as the patient’s left side being in a downwards direction.

The Defined Terms are:

HFP = Head First-Prone HFS = Head First-Supine
HFDR = Head First-Decubitus Right HFDL = Head First-Decubitus Left
FFDR = Feet First-Decubitus Right FFDL = Feet First-Decubitus Left
FFP = Feet First-Prone FFS = Feet First-Supine

C.7.4 Common Frame Of Reference Information Entity Modules
C.7.4.1 Frame Of Reference Module

Table C.7-6 specifies the Attributes necessary to uniquely identify a frame of reference which
insures the spatial relationship of Images within a Series. It also allows Images across multiple
Series to share the same Frame Of Reference. This Frame Of Reference (or coordinate system)
shall be constant for all Images related to a specific Frame Of Reference.

When a Frame of Reference is identified, it is not important how the Patient is positioned relative to
the imaging equipment or where the origin of the Frame Of Reference is located. It is important that
the position of the Patient and the origin are constant in relationship to a specific Frame Of
Reference.

Note: Since the criteria used to group images into a Series is application specific, it is possible for
imaging applications to define multiple Series within a Study which share the same imaging
space. Previous versions of the DICOM Standard specified that all images within the Series
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must be spatially related. However, insufficient information was available to determine if
multiple Series within a Study were spatially related.
Table C.7-6
FRAME OF REFERENCE MODULE ATTRIBUTES

Attribute Name Tag Type | Attribute Description

Frame of Reference UID (0020,0052) 1 Uniquely identifies the frame of reference for a
Series. See C.7.4.1.1.1 for further
explanation.

Position Reference Indicator (0020,1040) 2 Part of the patient's anatomy used as a
reference, such as the iliac crest, orbital-
medial, sternal notch, symphysis pubis,
xiphoid, lower coastal margin, external
auditory meatus. See C.7.4.1.1.2 for further
explanation.

C7411 Frame Of Reference Attribute Descriptions
C.74.111 Frame Of Reference UID

The Frame of Reference UID (0020,0052) shall be used to uniquely identify a frame of reference for a
series. Each series shall have a single Frame of Reference UID. However, multiple Series within a
Study may share a Frame of Reference UID. All images in a Series which share the same Frame of
Reference UID shall be spatially related to each other.

Notes: 1. Previous versions of this Standard defined a Data Element "Location" which has been
retired. Frame of Reference UID provides a completely unambiguous identification of the
image location reference used to indicate position.

2. A common Frame of Reference UID may be used to spatially relate localizer images with a
set of axial images, however, in some cases (eg. multiple localizer images being related to a
single set of axial images) a common Frame of Reference UID may not be sufficient. The
Referenced Image Sequence (0008,1140) provides an unambiguous method for relating
localizer images.

C.741.1.2 Position Reference Indicator

The Position Reference Indicator (0020,1040) specifies the part of the patient’s anatomy which was
used as an anatomical reference point associated with a specific Frame of Reference UID. The
Position Reference Indicator may or may not coincide with the origin of the fixed frame of reference
related to the Frame of Reference UID.

The Position Reference Indicator shall be used only for annotation purposes and is not intended to
be used as a mathematical spatial reference.

Note: The Position Reference Indicator may be sent zero length when it has no meaning, for
example, when the Frame of Reference Module is required to relate mammographic images
of the breast acquired without releasing breast compression, but where there is no
meaningful anatomical reference point as such.
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Table C.7-7 specifies the Attributes necessary to uniqguely identify a frame of reference which
establishes the temporal relationship of SOP Instances. A synchronized environment may be
established based on a shared time of day clock, and/or on a shared trigger event or

synchronization waveform channel.

Note: Within a synchronized environment, different devices may use the shared data differently. An
electrical pulse, for example, may be treated as atrigger event by one device (e.g., an x-ray
imaging system), but may be recorded as a synchronization waveform by another device (e.g.,
a hemodynamics system).

Table C.7-7
Synchronization Module Attributes

Attribute Name Tag Type | Attribute Description
Synchronization Frame of (0020,0200) 1 UID of common synchronization environment. See
Reference UID C.74.21.1.
Synchronization Trigger (0018,106A) 1 Data acquisition synchronization with external equipment
Enumerated Values:
SOURCE - this equipment provides synchronization
channel or trigger to other equipment
EXTERNAL - this equipment receives synchronization
channel or trigger from other equipment
PASSTHRU - this equipment receives synchronization
channel or trigger and forwards it
NO TRIGGER - data acquisition not synchronized by
common channel or trigger
Trigger Source or Type (0018,1061) 3 Specifies equipment ID of trigger source and/or type of
trigger
Synchronization Channel (0018,106C) 1C | Identifier of waveform channel which records the
synchronization channel or trigger, see C.7.4.2.1.3.
Required if synchronization channel or trigger is encoded
in a waveform in this SOP Instance
Acquisition Time (0018,1800) 1 Acquisition Datetime (0008,002A) synchronized with
Synchronized external time reference.
Enumerated Values: Y, N
See C.74.21.4
Time Source (0018,1801) ID of equipment or system providing time reference
Time Distribution Protocol (0018,1802) 3 Method of time distribution used to synchronize this

equipment.
Defined Terms:

NTP - Network Time Protocol
IRIG - InterRange Instrumentation Group
GPS - Global Positioning System
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C.7.4.2.1 Synchronization Attribute Descriptions
C.7.4.2.1.1 Synchronization Frame of Reference UID

A set of equipment may share a common acquisition synchronization environment, which is
identified by a Synchronization Frame of Reference UID. All SOP Instances which share the same
Synchronization Frame of Reference UID shall be temporally related to each other. If a
Synchronization Frame of Reference UID is present, all SOP Instances in the Series must share
the same Frame of Reference.

Notes: 1. The Synchronization Frame of Reference UID defines an equipment synchronization
environment, and does not need to be changed for each unrelated acquisiton. SOP Instances
may therefore share a Synchronization Frame of Reference UID, but be clinically unrelated
(e.g., apply to different patients).

2. When a synchronization environment is recalibrated, a new UID must be issued.
3. The method of distributing the Synchronization Frame of Reference UID to multiple devices
is not specified.

C.7.4.2.1.2 Time Source and Time Distribution Protocol

Time may originate with a primary source (e.g., a national standards bureau) and be distributed
through a chain of secondary distribution systems until reaching the imaging equipment. Time
Distribution Protocol (0018,1802) specifies the immediate (last link) method used by the equipment
to receive time from the immediately prior Time Source (0018,1801). It does not specify the
ultimate time reference from which the Time Source may derive its synchronization.

C.7.4.2.1.3 Synchronization Channel

The Synchronization Channel (0018,106C) is specified as a pair of values (M,C), where the first
value is the ordinal of the sequence item of the Waveform Sequence (5400, 0100) attribute (i.e., the
Multiplex Group), and the second value is the ordinal of the sequence item of the Channel Definition
Sequence (003A,0200) attribute (i.e., the Waveform Channel Number) within the multiplex group.

C.7.4.2.1.4 Acquisition Time Synchronized

The Acquisition Time Synchronized (0018,1800) attribute specifies whether the Acquisition
Datetime (0008,002A) attribute of the Waveform Identification Module or the General Image Module
represents an accurate synchronized timestamp for the acquisition of the waveform and/or image
data. For triggered multi-frame images, the Acquisition Datetime applies to the trigger for the first
image frame (see attribute Image Trigger Delay (0018.1067) in the Cine Module).

Note: The degree of precision of the Acquisition Datetime and its accuracy relative to the external
clock are not specified, but need to be appropriate for the clinical application.

C.7.5 Common Equipment IE Modules

The following Equipment IE Module is common to all Composite Image 10Ds which reference the
Equipment IE.

C.7.5.1 General Equipment Module

Table C.7-8 specifies the Attributes which identify and describe the piece of equipment which
produced a Series of Images.
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Attribute Name

Tag

Type

Attribute Description

Manufacturer

(0008,0070)

2

Manufacturer of the equipment that
produced the digital images.

Institution Name

(0008,0080)

Institution where the equipment is located
that produced the digital images.

Institution Address

(0008,0081)

Mailing address of the institution where the
equipment is located that produced the
digital images.

Station Name

(0008,1010)

User defined name identifying the machine
that produced the digital images.

Institutional Department Name

(0008,1040)

Department in the institution where the
equipment is located that produced the
digital images

Manufacturer's Model Name

(0008,1090)

Manufacturer’'s model number of the
equipment that produced the digital
images.

Device Serial Number

(0018,1000)

Manufacturer’s serial number of the
equipment that produced the digital
images.

Software Versions

(0018,1020)

Manufacturer’s designation of software
version of the equipment that produced the
digital images.

Spatial Resolution

(0018,1050)

The inherent limiting resolution in mm of the
equipment for high contrast objects for the
data gathering and reconstruction
technique chosen. If variable across the
images of the series, the value at the image
center.

Date of Last Calibration

(0018,1200)

Date when the image acquisition device
calibration was last changed in any way.
Multiple entries may be used for additional
calibrations at other times. See C.7.5.1.1.1
for further explanation.

Time of Last Calibration

(0018,1201)

Time when the image device was last
changed in any way. Multiple entries may
be used. See C.7.5.1.1.1 for further
explanation.

Pixel Padding Value

(0028,0120)

Value of pixels added to non-rectangular
image to pad to rectangular format. See
C.7.5.1.1.2 for further explanation.

Note: The Value Representation of this
Attribute is determined by the
value of Pixel Representation
(0028,0103).




PS 3.3 - 2001

Page 190
C.751.1 General Equipment Attribute Descriptions
C.75111 Date Of Last Calibration, Time Of Last Calibration

Date of Last Calibration (0018,1200) and Time of Last Calibration (0018,1201) are used to convey
the date and time of calibration. The Attribute Date of Last Calibration (0018,1200) may be
supported alone, however, Time of Last Calibration (0018,1201) Attribute has no meaning unless
Attribute Date of Last Calibration (0018,1200) is also supported. The order for each Attribute shall
be from the oldest date/time to the most recent date/time. When the Attributes are both supported
they shall be provided as pairs.

C.75.1.1.2 Pixel Padding Value

Pixel Padding Value (0028,0120) is used to pad non-rectangular images to rectangular format. The
native format of some images is not rectangular. It is common for devices with this format to pad the
images to the rectangular format required by the DICOM Standard with a specific pixel value that is
not contained in the native image. This attribute specifies the value of this padding value.

Notes: 1. When the relationship between pixel value and X-Ray Intensity is unknown, it is
recommended that the following values be used to pad with black:
0 if Photometric Interpretation (0028,0004) is MONOCHROME2.
2BisSiored _ 1 if photometric Interpretation (0028,0004) is MONOCHROMEL.

2. When the relationship between pixel value and X-Ray Intensity is known (for example as
defined by Pixel Intensity Relationship (0028,1040) and Pixel Intensity relationship Sign
(0028,1041)), it is recommended that a value equivalent to air be used.

C.7.6  Common IE Modules

The following Image IE Modules are common to all Composite Image IODs which reference the
Image IE.

C.7.6.1 General Image Module

Table C.7-9 specifies the Attributes which identify and describe an image within a particular series.
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Attribute Name

Tag

Type

Attribute Description

Instance Number

(0020,0013)

2

A number that identifies this image.

Note: This Attribute was named Image
Number in earlier versions of this
Standard.

Patient Orientation

(0020,0020)

2C

Patient direction of the rows and columns
of the image. Required if image does not
require Image Orientation (Patient)
(0020,0037) and Image Position (Patient)
(0020,0032). See C.7.6.1.1.1 for further
explanation.

Content Date

(0008,0023)

2C

The date the image pixel data creation
started. Required if image is part of a
series in which the images are temporally
related.
Note: This Attribute was formerly

known as Image Date.

Content Time

(0008,0033)

2C

The time the image pixel data creation
started. Required if image is part of a
series in which the images are temporally
related.

Image Type

(0008,0008)

Image identification characteristics. See
C.7.6.1.1.2 for Defined Terms and further
explanation.

Acquisition Number

(0020,0012)

A number identifying the single continuous
gathering of data over a period of time
which resulted in this image.

Acquisition Date

(0008,0022)

The date the acquisition of data that
resulted in this image started

Acquisition Time

(0008,0032)

The time the acquisition of data that
resulted in this image started

Acquisition Datetime

(0008,002A)

The date and time that the acquisition of
data that resulted in this image started.
Note: The synchronization of this time
with an external clock is specified
in the Synchronization Module in
Acquisition Time Synchronized
(0018,1800).

Referenced Image Sequence

(0008,1140)

A sequence which provides reference to a
set of Image SOP Class/Instance
identifying other images significantly
related to this image (e.g. post-localizer
CT image or Mammographic biopsy or
partial view images).
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>Referenced SOP Class UID

(0008,1150)

1C

Uniquely identifies the referenced SOP
Class. Required if Referenced Image
Sequence (0008,1140) is sent.

>Referenced SOP Instance UID

(0008,1155)

1C

Uniquely identifies the referenced SOP
Instance. Required if Reference Image
Sequence (0008,1140) is sent.

>Referenced Frame Number

(0008,1160)

References one or more image frames of a
Multi-frame Image SOP Instance,
identifying which frames are significantly
related to this image.

Derivation Description

(0008,2111)

A text description of how this image was
derived. See C.7.6.1.1.3 for further
explanation.

Source Image Sequence

(0008,2112)

A Sequence which identifies the set of
Image SOP Class/Instance pairs of the
Images which were used to derive this
Image. Zero or more Items may be
included in this Sequence.

See C.7.6.1.1.4 for further explanation.

>Referenced SOP Class UID

(0008,1150)

1C

Uniquely identifies the referenced SOP
Class. Required if Source Image
Sequence (0008,2112) is sent.

>Referenced SOP Instance UID

(0008,1155)

1C

Uniquely identifies the referenced SOP
Instance. Required if Source Image
Sequence (0008,2112) is sent.

>Referenced Frame Number

(0008,1160)

References one or more image frames of a
Multi-frame Image SOP Instance,
identifying which frames were used to
derive this image.

Images in Acquisition

(0020,1002)

Number of images that resulted from this
acquisition of data

Image Comments

(0020,4000)

User-defined comments about the image

Quality Control Image

(0028,0300)

Indicates whether or not this image is a
quality control or phantom image.

Enumerated Values:

YES
NO

If this Attribute is absent, then the image
may or may not be a quality control or
phantom image.
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Burned In Annotation

(0028,0301)

Indicates whether or not image contains
sufficient burned in annotation to identify
the patient and date the image was
acquired .

Enumerated Values:

YES
NO

If this Attribute is absent, then the image
may or may not contain burned in
annotation.

Lossy Image Compression

(0028,2110)

Specifies whether an Image has
undergone lossy compression.
Enumerated Values:
00 = Image has NOT been
subjected to lossy
compression.

01 = Image has been subjected to
lossy compression.

See C.7.6.1.1.5

Lossy Image Compression Ratio

(0028,2112)

Describes the approximate lossy
compression ratio(s) that have been
applied to this image.

See C.7.6.1.1.5 for further explanation.

May be multivalued if successive lossy
compression steps have been applied.

Notes: 1. For example, a compression
ratio of 30:1 would be described
in this Attribute with a single
value of 30.

2. For historical reasons, the
lossy compression ratio should
also be described in Derivation
Description (0008,2111).

Icon Image Sequence

(0088,0200)

This icon image is representative of the
Image.

> Image Pixel Module

See C.7.6.1.1.6 for further explanation.
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Presentation LUT Shape

(2050,0020)

When present, specifies an identity
transformation for the Presentation LUT
such that the output of all grayscale
transformations, if any, are defined to be in
P-Values.

Enumerated Values are:

IDENTITY - output is in P-Values - shall be
used if Photometric Interpretation
(0028,0004) is MONOCHROME?2 or any
color photometric interpretation.

INVERSE - output after inversion is in P-
Values - shall be used if Photometric
Interpretation (0028,0004) is
MONOCHROMEL.

When this attribute is used with a color
photometric interpretation then the
luminance component is in P-Values.

C.76.1.1 General Image Attribute Descriptions

C.76.1.1.1 Patient Orientation

The Patient Orientation (0020,0020) relative to the image plane shall be specified by two values that
designate the anatomical direction of the positive row axis (left to right) and the positive column axis
(top to bottom). The first entry is the direction of the rows, given by the direction of the last pixel in
the first row from the first pixel in that row. The second entry is the direction of the columns, given
by the direction of the last pixel in the first column from the first pixel in that column.

Anatomical direction shall be designated by the capital letters: A (anterior), P (posterior), R (right),
L (left), H (head), F (foot). Each value of the orientation attribute shall contain at least one of these
characters. If refinements in the orientation descriptions are to be specified, then they shall be
designated by one or two additional letters in each value. Within each value, the letters shall be
ordered with the principal orientation designated in the first character.

C.76.1.1.2 Image Type

The Image Type (0008,0008) Attribute identifies important image identification characteristics.

These characteristics are:

a. Pixel Data Characteristics

1. is the image an ORIGINAL Image; an image whose pixel values are based on
original or source data

2. is the image a DERIVED Image; an image whose pixel values have been derived in
some manner from the pixel value of one or more other images

b. Patient Examination Characteristics

1. is the image a PRIMARY Image; an image created as a direct result of the Patient

examination

2. isthe image a SECONDARY Image; an image created after the initial Patient

examination

c. Modality Specific Characteristics
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d. Implementation specific identifiers; other implementation specific identifiers shall be
documented in an implementation's conformance statement.

The Image Type attribute is multi-valued and shall be provided in the following manner:

a. Value 1 shall identify the Pixel Data Characteristics; Enumerated Values for the Pixel
Data Characteristics are:
ORIGINAL identifies an Original Image
DERIVED identifies a Derived Image

b. Value 2 shall identify the Patient Examination Characteristics; Enumerated Values for
the Patient Examination Characteristics are:
PRIMARY identifies a Primary Image
SECONDARY identifies a Secondary Image

c. Value 3 shall identify any Image 10D specific specialization (optional)

d.  Other Values which are implementation specific (optional)

If the pixel data of the derived Image is different from the pixel data of the source images and this
difference is expected to affect professional interpretation of the image, the Derived Image shall have
a UID different than all the source images.

C.76.1.1.3 Derivation Description

If an Image is identified to be a derived image (see C.7.6.1.1.2 Image Type), Derivation Description
(0008,2111) is an optional text description of the way the image was derived. It may be used
whether or not the Source Image Sequence (0008,2112) is provided. It may also be used in cases
when the Derived Image pixel data is not significantly changed from one of the source images and
the SOP Instance UID of the Derived Image is the same as the one used for the source image.

Note: Examples of Derived Images which would normally be expected to affect professional
interpretation and would thus have a new UID include:

a. images resulting from image processing of another image (e.g. unsharp masking),

b a multiplanar reformatted CT image,

C. a DSA image derived by subtracting pixel values of one image from another.

d an image that has been decompressed after having been compressed with a lossy
compression algorithm. To ensure that the user has the necessary information about
the lossy compression, the approximate compression ratio may be included in
Derivation Description (0008,2111).

An example of a Derived Image that would normally not be expected to affect professional

interpretation and thus would not require a new UID is an image that has been padded with
additional rows and columns for more display purposes.

C.7.6.1.1.4 Source image sequence

If an Image is identified to be a Derived image (see C.7.6.1.1.2 Image Type), Source Image
Sequence (0008,2112) is an optional list of Referenced SOP Class UID (0008,1150)/ Referenced
SOP Instance UID (0008,1150) pairs which identify the source images used to create the Derived
image. It may be used whether or not there is a description of the way the image was derived in
Derivation Description (0008,2111).

C.7.6.1.15 Lossy Image Compression

The Attribute Lossy Image Compression (0028,2110) conveys that the Image has undergone lossy
compression. It provides a means to record that the Image has been compressed (at a point in its
lifetime) with a lossy algorithm and changes have been introduced into the pixel data. Once the
value has been set to “017, it shall not be reset.
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Note: If an image is compressed with a lossy algorithm, the attribute Lossy Image Compression
(0028,2110) is set to “01”. Subsequently, if the image is decompressed and transferred in
uncompressed format, this attribute value remains “01".

The value of the Lossy Image Compression (0028,2110) Attribute in SOP Instances containing
multiple frames in which one or more of the frames have undergone lossy compression shall be
“01"-

Note: It is recommended that the applicable frames be noted in the Attribute Derivation Description
(0008,2111).

If Lossy Image Compression (0028,2110) is set to “01”, Value 1 of the Attribute Image Type
(0008,0008) shall be set to DERIVED, and the Image shall receive a new SOP Instance UID.

Note: 1. It is recommended that the approximate compression ratio be provided in the Attribute
Derivation Description (0008,2111). Furthermore, it is recommended that Derivation
Description (0008,2111) be used to indicate when pixel data changes might affect
professional interpretation. (see C.7.6.1.1.3).

2. The attribute Lossy Image Compression (0028,2110) is defined as Type 3 for backward
compatibility with existing 10Ds. It is expected to be required (i.e., defined as Type 1C) for new
Image I0ODs and for existing IODs which undergo a major revision (e.g. a new 10D is
specified).

C.7.6.1.1.6 Icon Image Sequence

An Icon Image may be used as a key representative of an Image. It is defined as a Sequence which
contains a single ltem encapsulating the Data Set made of the Data Elements of the Icon Image.
The Data Elements are defined by the Image Pixel Module (see Section C.7.6.3). The restrictions
defined in Section F.7 shall apply.

C.7.6.2 Image Plane Module

Table C.7-10 specifies the Attributes which define the transmitted pixel array of a two dimensional
image plane.

Note: In previous versions of this Standard, image position and image orientation were specified
relative to a specific equipment coordinate system. This equipment coordinate system was
not fully defined and a number of ambiguities existed. The equipment based coordinate
system has been retired and replaced by the patient based coordinate system defined in this
Module.
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Table C.7-10
IMAGE PLANE MODULE ATTRIBUTES

Attribute Name Tag Type | Attribute Description

Pixel Spacing (0028,0030) 1 Physical distance in the patient between
the center of each pixel, specified by a
numeric pair - adjacent row spacing
(delimiter) adjacent column spacing in mm.

Image Orientation (Patient) (0020,0037) 1 The direction cosines of the first row and
the first column with respect to the patient.
See C.7.6.2.1.1 for further explanation.

Image Position (Patient) (0020,0032) 1 The X, y, and z coordinates of the upper left
hand corner (center of the first voxel
transmitted) of the image, in mm. See
C.7.6.2.1.1 for further explanation.

Slice Thickness (0018,0050) Nominal slice thickness, in mm.

Slice Location (0020,1041) 3 Relative position of exposure expressed in
mm. C.7.6.2.1.2 for further explanation.

C.76.21 Image Plane Attribute Descriptions
C.76.21.1 Image Position And Image Orientation

The Image Position (0020,0032) specifies the X, y, and z coordinates of the upper left hand corner of
the image; it is the center of the first voxel transmitted. Image Orientation (0020,0037) specifies the
direction cosines of the first row and the first column with respect to the patient. These Attributes
shall be provide as a pair. Row value for the x, y, and z axes respectively followed by the Column
value for the x, y, and z axes respectively.

The direction of the axes is defined fully by the patient’s orientation. The x-axis is increasing to the
left hand side of the patient. The y-axis is increasing to the posterior side of the patient. The z-axis
is increasing toward the head of the patient.

The patient based coordinate system is a right handed system, i.e. the vector cross product of a
unit vector along the positive x-axis and a unit vector along the positive y-axis is equal to a unit

vector along the positive z-axis.

Note: If a patient lies parallel to the ground, face-up on the table, with his feet-to-head direction
same as the front-to-back direction of the imaging equipment, the direction of the axes of this
patient based coordinate system and the equipment based coordinate system in previous
versions of this Standard will coincide.

C.7.6.2.1.2 Slice Location

The Slice Location (0020,1041) is defined as the relative position of exposure expressed in mm.
This information is relative to an unspecified implementation specific reference point.

C.7.6.3 Image Pixel Module

Table C.7-11 specified the Attributes that describe the pixel data of the image.
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Table C.7-11

IMAGE PIXEL MODULE ATTRIBUTES

Attribute Name

Tag

Type

Attribute Description

Samples per Pixel

(0028,0002)

1

Number of samples (planes) in this image.
See C.7.6.3.1.1 for further explanation.

Photometric Interpretation

(0028,0004)

Specifies the intended interpretation of the
pixel data. See C.7.6.3.1.2 for further
explanation.

Rows

(0028,0010)

Number of rows in the image.

Columns

(0028,0011)

Number of columns in the image

Bits Allocated

(0028,0100)

Number of bits allocated for each pixel
sample. Each sample shall have the same
number of bits allocated. See PS 3.5 for
further explanation.

Bits Stored

(0028,0101)

Number of bits stored for each pixel sample.
Each sample shall have the same number
of bits stored. See PS 3.5 for further
explanation.

High Bit

(0028,0102)

Most significant bit for pixel sample data.
Each sample shall have the same high bit.
See PS 3.5 for further explanation.

Pixel Representation

(0028,0103)

Data representation of the pixel samples.

Each sample shall have the same pixel

representation. Enumerated Values:
0000H = unsigned integer.
0001H = 2's complement

Pixel Data

(7FE0,0010)

A data stream of the pixel samples which
comprise the Image. See C.7.6.3.1.4 for
further explanation.

Planar Configuration

(0028,0006)

1C

Indicates whether the pixel data are sent
color-by-plane or color-by-pixel. Required if
Samples per Pixel (0028,0002) has a value
greater than 1. See C.7.6.3.1.3 for further
explanation.

Pixel Aspect Ratio

(0028,0034)

1C

Ratio of the vertical size and horizontal size
of the pixels in the image specified by a pair
of integer values where the first value is the
vertical pixel size, and the second value is
the horizontal pixel size. Required if the
aspect ratio is not 1\1 and the Image Plane
Module is not applicable to this Image. See
C.7.6.3.1.7.

Smallest Image Pixel Value

(0028,0106)

The minimum actual pixel value
encountered in this image.

Largest Image Pixel Value

(0028,0107)

The maximum actual pixel value
encountered in this image.
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Red Palette Color Lookup Table
Descriptor

(0028,1101)

1C

Specifies the format of the Red Palette
Color Lookup Table Data (0028,1201)
Required if Photometric Interpretation
(0028,0004) has a value of PALETTE
COLOR or ARGB. See C.7.6.3.1.5 for
further explanation.

Green Palette Color Lookup Table
Descriptor

(0028,1102)

1C

Specifies the format of the Green Palette
Color Lookup Table Data (0028,1202)
Required if Photometric Interpretation
(0028,0004) has a value of PALETTE
COLOR or ARGB. See C.7.6.3.1.5 for
further explanation.

Blue Palette Color Lookup Table
Descriptor

(0028,1103)

1C

Specifies the format of the Blue Palette
Color Lookup Table Data (0028,1203)
Required if Photometric Interpretation
(0028,0004) has a value of PALETTE
COLOR or ARGB. See C.7.6.3.1.5 for
further explanation.

Red Palette Color Lookup Table Data

(0028,1201)

1C

Red Palette Color Lookup Table Data.
Required if Photometric Interpretation

(0028,0004) has a value of PALETTE

COLOR or ARGB. See C.7.6.3.1.6 for
further explanation.

Green Palette Color Lookup Table Data

(0028,1202)

1C

Green Palette Color Lookup Table Data.
Required if Photometric Interpretation
(0028,0004) has a value of PALETTE
COLOR or ARGB. See C.7.6.3.1.6 for
further explanation.

Blue Palette Color Lookup Table Data

(0028,1203)

1C

Blue Palette Color Lookup Table Data.
Required if Photometric Interpretation
(0028,0004) has a value of PALETTE
COLOR or ARGB. See C.7.6.3.1.6 for
further explanation.

C.76.3.1
C.76.31.1

Samples Per Pixel

Image Pixel Attribute Descriptions

Samples per Pixel (0028,0002) is the number of separate planes in this image. One, three, and four
image planes are defined. Other numbers of image planes are allowed, but their meaning is not

defined by this Standard.

For monochrome (gray scale) and palette color images, the number of planes is 1. For RGB and
other three vector color models, the value of this attribute is 3. For ARGB and other four vector color
models, the value of this attribute is 4.

All image planes shall have the same number of Rows (0028,0010), Columns (0028,0011), Bits
Allocated (0028,0100), Bits Stored (0028,0101), High Bit (0028,0102), Pixel Representation

(0028,0103), and Pixel Aspect Ratio (0028,0034).

The data in each pixel may be represented as a “Composite Pixel Code”. If Samples Per Pixel is
one, the Composite Pixel Code is just the “n” bit pixel sample, where “n” = Bits Allocated. If
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Samples Per Pixel is greater than one, Composite Pixel Code is a “k” bit concatenation of samples,
where “k” = Bits Allocated multiplied by Samples Per Pixel, and with the sample representing the
vector color designated first in the Photometric Interpretation name comprising the most significant
bits of the Composite Pixel Code, followed in order by the samples representing the next vector
colors, with the sample representing the vector color designated last in the Photometric
Interpretation name comprising the least significant bits of the Composite Pixel Code. For example,
for Photometric Interpretation = “RGB”, the most significant “Bits Allocated” bits contain the Red
sample, the next “Bits Allocated” bits contain the Green sample, and the least significant “Bits
Allocated” bits contain the Blue sample.

C.76.3.1.2 Photometric Interpretation

The value of Photometric Interpretation (0028,0004) specifies the intended interpretation of the
image pixel data.

See PS 3.5 for restrictions imposed by compressed Transfer Syntaxes.

The following values are defined. Other values are permitted but the meaning is not defined by this
Standard.

MONOCHROMEL1 = Pixel data represent a single monochrome image plane. The minimum sample
value is intended to be displayed as white after any VOI gray scale transformations have been
performed. See PS 3.4. This value may be used only when Samples per Pixel (0028,0002) has a
value of 1.

MONOCHROME?2 = Pixel data represent a single monochrome image plane. The minimum sample
value is intended to be displayed as black after any VOI gray scale transformations have been
performed. See PS 3.4. This value may be used only when Samples per Pixel (0028,0002) has a
value of 1.

PALETTE COLOR = Pixel data describe a color image with a single sample per pixel (single image
plane). The pixel value is used as an index into each of the Red, Blue, and Green Palette Color
Lookup Tables (0028,1101-1103&1201-1203). This value may be used only when Samples per Pixel
(0028,0002) has a value of 1. When the Photometric Interpretation is Palette Color; Red, Blue, and
Green Palette Color Lookup Tables shall be present.

RGB = Pixel data represent a color image described by red, green, and blue image planes. The
minimum sample value for each color plane represents minimum intensity of the color. This value
may be used only when Samples per Pixel (0028,0002) has a value of 3.

HSV = Pixel data represent a color image described by hue, saturation, and value image planes.
The minimum sample value for each HSV plane represents a minimum value of each vector. This
value may be used only when Samples per Pixel (0028,0002) has a value of 3.

ARGB = Pixel data represent a color image described by red, green, blue, and alpha image planes.
The minimum sample value for each RGB plane represents minimum intensity of the color. The
alpha plane is passed through Palette Color Lookup Tables. If the alpha pixel value is greater than
0, the red, green, and blue lookup table values override the red, green, and blue, pixel plane colors.
This value may be used only when Samples per Pixel (0028,0002) has a value of 4.

CMYK = Pixel data represent a color image described by cyan, magenta, yellow, and black image
planes. The minimum sample value for each CMYK plane represents a minimum intensity of the
color. This value may be used only when Samples per Pixel (0028,0002) has a value of 4.

YBR_FULL = Pixel data represent a color image described by one luminance (Y) and two
chrominance planes (Cg and CR). This photometric interpretation may be used only when samples
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per pixel (0028,0002) has a value of 3. Black is represented by Y equal to zero. The absence of
color is represented by both Cg and CR values equal to half full scale.

Note: In the case where the Bits Allocated (0028,0100) has value of 8 half full scale is 128.

In the case where Bits allocated (0028,0100) has a value of 8 then the following equations convert
between RGB and YCgCR Photometric Interpretation.

Y = + .2990R + .5870G + .1140B

Cg= - .1687R - .3313G + .5000B + 128
Cr= + .000R - .4187G - .0813B + 128

Note: The above is based on CCIR Recommendation 601-2 dated 1990
YBR_FULL_422 = The same as YBR_FULL except that the Cg and CR values are sampled
horizontally at half the Y rate and as a result there are half as many Cg and Cg values as Y values.

This photometric Interpretation is only allowed with Planar Configuration (0028,0006) equal to 0000.
Two Y values shall be stored followed by one Cg and one CR, value. The Cg and Cp, values shall be

sampled at the location of the first of the two Y values. For each Row of Pixels, the first Cg and Cr
samples shall be at the location of the first Y sample. The next Cg and Cg samples shall be at the
location of the third Y sample etc.

Note: This subsampling is often referred to as cosited sampling.
YBR_PARTIAL_422 = The same as YBR_FULL_422 except that:

1. black corresponds to Y = 16;
2. Y is restricted to 220 levels (i.e. the maximum value is 235);
3. Cg and CR each has a minimum value of 16;

4. Cg and CR are restricted to 225 levels (i.e. the maximum value is 240);
5. lack of color is represented by Cg and Cr equal to 128.

In the case where Bits Allocated (0028,0100) has value of 8 then the following equations convert
between RGB and YBR_PARTIAL_422 Photometric Interpretation

Y = + .2568R + .5041G + .0979B + 16

Cg= - .1482R - .2910G + .4392B + 128
Cr= + .4392R - .3678G - .0714B + 128

Note: The above is based on CCIR Recommendation 601-2 dated 1990.
C.76.3.1.3 Planar Configuration

Planar Configuration (0028,0006) indicates whether the color pixel data are sent color-by-plane or
color-by-pixel. This Attribute shall be present if Samples per Pixel (0028,0002) has a value greater
than 1. It shall not be present otherwise.

Enumerated Values:

000 = The sample values for the first pixel are followed by the sample values for the second
pixel, etc. For RGB images, this means the order of the pixel values sent shall be R1,
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G1, B1, R2, G2, B2, ..., etc. For HSV images, this means the order of the pixel values
sent shall be H1, S1, V1, H2, S2, V2, ... etc. For ARGB images, this means the order of
the pixel values sent shall be Al, R1, G1, B1, A2, R2, G2, B2, ... etc. For CMYK
images, this means the order of the pixel values sent shall be C1, M1, Y1, K1, C2, M2,
Y2, K2, ... etc.

001 = Each color plane shall be sent contiguously. For RGB images, this means the order of
the pixel values sent is R1, R2, R3, ..., G1, G2, G3, ..., B1, B2, B3, etc. For HSV
images, this means the order of the pixel values sent is H1, H2, H3, ..., S1, S2, S3, ...,
V1, V2, V3, etc. For ARGB images, this means the order of the pixel values sent is Al,
A2, A3, ..., R1, R2, RS, ..., G1, G2, G3, ... B1, B2, B3... etc. For CMYK images, this
means the order of the pixel values sent is C1, C2, C3, ..., M1, M2, M3, ..., Y1, Y2, Y3,
..., K1, K2, K3... etc.

C.76.3.14 Pixel Data

Pixel Data (7FE0,0010) for this image. The order of pixels sent for each image plane is left to right,
top to bottom , ie., the upper left pixel (labeled 1,1) is sent first followed by the remainder of row 1,
followed by the first pixel of row 2 (labeled 2,1) then the remainder of row 2 and so on.

For multi-plane images see Planar Configuration (0028,0006) in this Section.

C.76.3.1.5 Palette Color Lookup Table Descriptor

The three values of Palette Color Lookup Table Descriptor (0028,1101-1103) describe the format of
the Lookup Table Data in the corresponding Data Element (0028,1201-1203) or (0028,1221-1223).

The first value is the number of entries in the lookup table. When the number of table entries is
equal to 216 then this value shall be 0.

The second value is the first stored pixel value mapped. This pixel value is mapped to the first entry
in the Lookup Table Data. All image pixel values less than the first value mapped are also mapped
to the first entry in the Lookup Table Data. An image pixel value one greater than the first value
mapped is mapped to the second entry in the Lookup Table Data. Subsequent image pixel values
are mapped to the subsequent entries in the Lookup Table Data up to an image pixel value equal to
number of entries + first value mapped - 1 which is mapped to the last entry in the Lookup Table
Data. Image pixel values greater than or equal to number of entries + first value mapped are also
mapped to the last entry in the Lookup Table Data.

The third value specifies the number of bits for each entry in the Lookup Table Data. It shall take the
value of 8 or 16. The LUT Data shall be stored in a format equivalent to 8 or 16 bits allocated where
the high bit is equal to bits allocated-1.

When the Palette Color Lookup Table Descriptor (0028,1101-1103) are used as part of the Palette
Color Lookup Table Module, the third value shall be equal to 16.

Notes: 1. Avalue of 16 indicates the Lookup Table Data will range from (0,0,0) minimum intensity to
(65535,65535,65535) maximum intensity.
2. Since the Palette Color Lookup Table Descriptor (0028,1101-1103) Attributes are multi-
valued, in an Explicit VR Transfer Syntax, only one value representation (US or SS) may be
specified, even though the first and third values are always by definition interpreted as
unsigned. The explicit VR actually used is dictated by the VR needed to represent the second
value, which will be consistent with Pixel Representation (0028,0103).

C.76.3.1.6 Palette Color Lookup Table Data

Palette Color Lookup Table Data (0028,1201-1203) contain the lookup table data corresponding to
the Lookup Table Descriptor (0028,1101-1103).
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Palette color values must always be scaled across the full range of available intensities. This is
indicated by the fact that there are no bits stored and high bit values for palette color data.

Note:

For example, if there are 16 bits per entry specified and only 8 bits of value are truly used then

the 8 bit intensities from 0 to 255 must be scaled to the corresponding 16 bit intensities from
0 to 65535. To do this for 8 bit values, simply replicate the value in both the most and least

significant bytes.

These lookup tables shall be used only when there is a single sample per pixel (single image plane)

in the image.

These lookup tables are required when the value of Photometric Interpretation (0028,0004) is Palette
Color. The semantics of these lookup tables is not defined otherwise.

C.7.6.31.7

Pixel Aspect Ratio

The pixel aspect ratio is the ratio of the vertical size and horizontal size of the pixels in the image
specified by a pair of integer values where the first value is the vertical pixel size, and the second
value is the horizontal pixel size. To illustrate, consider the following example pixel size:

0.30 mm

H =0.25mm

4>

Dimengons of pixe

Pixel Aspect Ratio = Vertical Size \ Horizontal Size = 0.30 mm \0.25 mm. Thus the Pixel Aspect
Ratio could be represented as the multivalued integer string "6\5", "60\50", or any equivalent integer

ratio.

C.7.6.4 Contrast/Bolus Module

Table C.7-12 specifies the Attributes that describe the contrast /bolus used in the acquisition of the

Image.

Table C.7-12
CONTRAST/BOLUS MODULE ATTRIBUTES

Attribute Name Tag Type |Attribute Description

Contrast/Bolus Agent (0018,0010) 2 Contrast or bolus agent

Contrast/Bolus Agent Sequence (0018,0012) 3 Sequence that identifies the contrast agent.
>Include ‘Code Sequence Macro’ Table 8.8-1 Baseline Context ID is 12.

Contrast/Bolus Route (0018,1040) 3 Administration route of contrast agent
Contrast/Bolus Administration Route (0018,0014) 3 Sequence that identifies the route of
Sequence administration of contrast agent.

>Include ‘Code Sequence Macro’ Table 8.8-1 Baseline Context ID is 11.




PS 3.3 - 2001

Page 204
>Additional Drug Sequence (0018,002A) 3 Sequence that identifies any additional drug
that is administered with the contrast agent
bolus.
>>|nclude ‘Code Sequence Macro’ Table 8.8-1 No Baseline Context ID is defined.
Contrast/Bolus Volume (0018,1041) 3 Volume injected in milliliters of diluted
contrast agent
Contrast/Bolus Start Time (0018,1042) Time of start of injection
Contrast/Bolus Stop Time (0018,1043) Time of end of contrast injection
Contrast/Bolus Total Dose (0018,1044) Total amount in milliliters of the undiluted
contrast agent
Contrast Flow Rate(s) (0018,1046) Rate(s) of injection(s) in milliliters/sec
Contrast Flow Duration(s) (0018,1047) Duration(s) of injection(s) in seconds. Each
Contrast Flow Duration value shall
correspond to a value of Contrast Flow Rate
(0018,1046).
Contrast/Bolus Ingredient (0018,1048) 3 Active ingredient of agent. Defined Terms:
IODINE
GADOLINIUM
CARBON DIOXIDE
BARIUM
Contrast/Bolus Ingredient (0018,1049) 3 Milligrams of active ingredient per milliliter of
Concentration (diluted) agent
Note: 1. Flow duration is an alternate method of specifying stop time

2. Flow rate allows for stepped injections by being capable of multiple values (1,N) instances.

3. For a 100 ml injection of 76% Diatrizoate and meglumine/sodium, diluted 1:1,

the Contrast/Bolus Agent would be “76% Diatrizoate” as text

the Contrast/Bolus Volume would be 100 ml,
the Contrast/Bolus Total Dose would be 50 ml,

the Contrast/Bolus Ingredient would be “IODINE”,
the Contrast/Bolus Ingredient Concentration would be 370mg/ml.

C.7.6.5 Cine Module

Table C.7-13 specifies the Attributes of a Multi-frame Cine Image.

Table C.7-13

CINE MODULE ATTRIBUTES

Attribute Name

Tag

Type

Attribute Description

Preferred Playback Sequencing

(0018,1244)

3

Describes the preferred playback
sequencing for a multi-frame image.
Enumerated Values:

0 = Looping (1,2...n,1,2,...n,1,2,....n,...)
1 = Sweeping (1,2,...n,n-1,...2,1,2,...n,...)




PS 3.3 - 2001
Page 205

Frame Time

(0018,1063)

1C

Nominal time (in msec) per individual
frame. See C.7.6.5.1.1 for further
explanation. Required if Frame Increment
Pointer (0028,0009) points to Frame Time.

Frame Time Vector

(0018,1065)

1C

An array which contains the real time
increments (in msec) between frames for a
Multi-frame image. See C.7.6.5.1.2 for
further explanation. Required if Frame
Increment Pointer (0028,0009) points to
Frame Time Vector.

Start Trim

(0008,2142)

The frame number of the first frame of the
Multi-frame image to be displayed.

Stop Trim

(0008,2143)

The Frame Number of the last frame of a
Multi-frame image to be displayed.

Recommended Display Frame Rate

(0008,2144)

Recommended rate at which the frames of
a Multi-frame image should be displayed
in frames/second.

Cine Rate

(0018,0040)

Number of frames per second.

Frame Delay

(0018,1066)

Time (in msec) from Content Time
(0008,0033) to the start of the first frame in
a Multi-frame image.

Image Trigger Delay

(0018,1067)

Delay time in milliseconds from trigger
(e.g., X-ray on pulse) to the first frame of a
Multi-frame image.

Effective Duration

(0018,0072)

Total time in seconds that data was
actually taken for the entire Multi-frame
image.

Actual Frame Duration

(0018,1242)

Elapsed time of data acquisition in msec
per each frame.

C.7.6.5.1 Cine Attribute Descriptions

C.7.6.5.1.1 Frame Time

Frame Time (0018,1063) is the nominal time (in milliseconds) between individual frames of a Multi-
frame image. If the Frame Increment Pointer points to this Attribute, Frame Time shall be used in
the following manner to calculate 'the relative time' for each frame:

Frame 'Relative Time' (n) = Frame Delay + Frame Time * (n-1)

where: n = number of frame within the Multi-frame image and the first frame number is one

C.76.5.1.2 Frame Time Vector

Frame Time Vector (0018,1065) is an array which contains the time increments (in milliseconds)
between the nth frame and the previous frame for a Multi-frame image. The first frame always has a
time increment of 0. If the Frame Increment Pointer points to this Attribute, the Frame Time Vector
shall be used in the following manner to calculate 'relative time' T(n) for frame n:
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n
T(n)=q Dt;
i=1

where Dtj is the ith Frame Time Vector component.

C.7.6.6 Multi-Frame Module
Table C.7-14 specifies the Attributes of a Multi-frame pixel data Image.

Table C.7-14
MULTI-FRAME MODULE ATTRIBUTES
Attribute Name Tag Type | Attribute Description
Number of Frames (0028,0008) 1 Number of frames in a Multi-frame Image.
See C.7.6.6.1.1 for further explanation.
Frame Increment Pointer (0028,0009) 1 Contains the Data Element Tag of the
attribute which is used as the frame
increment in Multi-frame pixel data. See
C.7.6.6.1.1 for further explanation.
C.76.6.1 Multi-Frame Attribute Descriptions
C.76.6.1.1 Number Of Frames And Frame Increment Pointer

A Multi-frame Image is defined as a Image whose pixel data consists of a sequential set of
individual Image Pixel frames. A Multi-frame Image is transmitted as a single contiguous stream of
pixels. Frame headers do not exist within the data stream.

Each individual frame shall be defined (and thus can be identified) by the Attributes in the Image
Pixel Module (see C.7.6.3). All Image IE Attributes shall be related to the first frame in the Multi-
frame image.

The total number of frames contained within a Multi-frame Image is conveyed in the Number of
Frames (0028,0008).

The frames within a Multi-frame Image shall be conveyed as a logical sequence. The information
which determines the sequential order of the frames shall be identified by the Data Element Tag or
tags conveyed by the Frame Increment Pointer (0028,0009). Each specific Image 10D which
supports the Multi-frame Module specializes the Frame Increment Pointer(0028,0009) to identify the
Attributes which may be used as sequences.




C.7.6.7 Bi-Plane Sequence Module (Retired)
C.7.6.8 Bi-Plane Image Module (Retired)

C.7.6.9 Frame Pointers Module
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Table C.7-15 specifies the attributes of a Frame Pointer Module.

Table C.7-15
FRAME POINTERS MODULE ATTRIBUTES

Attribute Name Tag Type | Attribute Description

Representative Frame Number (0028,6010) 3 The frame number selected for use as a
pictorial representation (e.g. icon) of the
Multi-frame Image

Frame Numbers Of Interest (FOI) (0028,6020) 3 Frame number(s) selected as frames of
interest.

Frame Of Interest Description (0028,6022) 3 Description of each one of the Frame(s)

of Interest selected in (0028,6020). If
multiple Frames of Interest are selected
and this Attribute is used, it shall
contain the same number of values as
are in Frame Numbers of Interest
(0028,6020).

Notes: 1. Frame numbers begin at 1.

2. Frame of Interest Description is intended to indicate such frames as Systolic, Diastolic,

Stenotic Artery.
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C.7.6.10 Mask Module

Table C.7-16 specifies the Attributes that describe mask operations for a Multi-frame image.

Table C.7-16
MASK MODULE ATTRIBUTES

Attribute Name

Tag

Type

Attribute Description

Mask Subtraction Sequence

(0028,6100)

1

Defines a sequence which describes
mask subtraction operations for a Multi-
frame Image.

>Mask Operation

(0028,6101)

Defined Term identifying the type of
mask operation to be performed. See
C.7.6.10.1 for further explanation.

>Applicable Frame Range

(0028,6102)

Each pair of numbers in this multi-valued
attribute specify a beginning and ending
frame number inclusive of a range where
this particular mask operation is valid.
Discontinuous ranges are represented
by multiple pairs of numbers. Frames in
a Multi-frame Image are specified by
sequentially increasing number values
beginning with 1. If this Attribute is
missing in this particular sequence item,
then the mask operation is applicable
throughout the entire Multi-frame Image,
subject to certain limits as described in
C.7.6.10.1.1.

>Mask Frame Numbers

(0028,6110)

1C

Specifies the frame numbers of the pixel
data used to generate this mask.
Frames in a Multi-frame Image are
specified by sequentially increasing
number values beginning with 1.
Required if the Mask Operation
(0028,6101) is AVG_SUB.

>Contrast Frame Averaging

(0028,6112)

Specifies the number of contrast frames
to average together before performing the
mask operation. If the Attribute is
missing, no averaging is performed.

>Mask Sub-pixel Shift

(0028,6114)

A pair of floating point numbers
specifying the fractional vertical
[adjacent row spacing] and horizontal
[adjacent column spacing] pixel shift
applied to the mask before subtracting it
from the contrast frame. See Section
C.7.6.10.1.2.

>TID Offset

(0028,6120)

2C

Specifies the offset to be subtracted
from the current frame number in order
to locate the mask frame in TID mode. If
zero length, TID Offset defaults to 1.
Required if Mask Operation (0028,6101)
is TID.




PS 3.3 - 2001
Page 209

>Mask Operation Explanation

(0028,6190)

Free form explanation of this particular
mask operation.

Recommended Viewing Mode

(0028,1090)

Specifies the recommended viewing
protocol(s).

Defined terms:

SUB = for subtraction with mask

images;
NAT = native viewing of image as sent.
Note: If an implementation does not
recognize the defined term for
Recommended Viewing Mode
(0028,1090) , reverting to
native display mode is
recommended.
Note: Frame numbers begin at 1.
C.7.6.10.1 Mask Subtraction Attribute Descriptions
C.7.6.10.11 Mask Operation

Mask Operation (0028,6101) specifies a type of mask operation to be performed. The Defined
Terms identifying the mask operation to be performed are as follows:

NONE (No Subtraction) No mask subtraction operation is specified;

AVG_SUB (Average Subtraction) The frames specified by the Mask Frame Numbers
(0028,6110) are averaged together, shifted by the amount specified in the Mask
Sub-pixel Shift (0028,6114), then subtracted from the contrast frames in the range
specified in the Applicable Frame Range (0028,6102) . Contrast Frame Averaging
(0028,6112) number of frames starting with the current frame are averaged together
before the subtraction. If the Applicable Frame Range is not present in this
sequence item, the Applicable Frame Range is assumed to end at the last frame
number of the image minus Contrast Frame Averaging (0028,6112) plus one;

TID (Time Interval Differencing) The mask for each frame within the Applicable Frame
Range (0028,6102) is selected by subtracting TID Offset (0028,6120) from the
respective frame number. If the Applicable Frame Range is not present in this
sequence item, the Applicable Frame Range is assumed to be a range where TID
offset subtracted from any frame number with the range results in a valid frame

number within the Multi-frame image.

C.7.6.10.1.2 Mask Sub-pixel Shift

A pair of floating point numbers specifying the fractional vertical [adjacent row spacing] and
horizontal [adjacent column spacing] pixel shift applied to the mask before subtracting it from the
contrast frame. The row offset results in a shift of the pixels along the column axis. The column
offset results in a shift of the pixels along the row axis. A positive row offset is a shift toward the
pixels of the lower row of the pixel plane. A positive column offset is a shift toward the pixels of the
left hand side column of the pixel plane.

C.76.11 Display Shutter Module

The Display shutter is a geometric mask which may be applied on the image for presentation
purposes in order to neutralize the display of any of the pixels located outside of the shutter shape.
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Geometry of the shutter is specified with respect to a row and column coordinate system where the
origin is the upper left hand pixel. This origin is specified by the values 1,1 for row/column. A row
coordinate represents a row spacing (vertical) and a column coordinate represents a column
spacing (horizontal). Up to three different shutter shapes may be used and superimposed.

The manner in which the display area is neutralized (black-out, gray, or other means) is defined by
the Attribute Shutter Presentation Value (0018,1622), or undefined if this Attribute is absent or

empty.
Table C.7-17
DISPLAY SHUTTER MODULE
Attribute Name Tag Type |Attribute Description
Shutter Shape (0018,1600) 1 Shape(s) of the shutter defined for display.
Enumerated Values:
RECTANGULAR
CIRCULAR
POLYGONAL

This multi-valued Attribute shall contain at
most one of each Enumerated Value.

Shutter Left Vertical Edge (0018,1602) 1C | Required if Shutter Shape (0018,1600) is
RECTANGULAR. Location of the left edge
of the rectangular shutter with respect to
pixels in the image given as column.

Shutter Right Vertical Edge (0018,1604) 1C | Required if Shutter Shape (0018,1600) is
RECTANGULAR. Location of the right edge
of the rectangular shutter with respect to
pixels in the image given as column.

Shutter Upper Horizontal Edge (0018,1606) 1C | Required if Shutter Shape (0018,1600) is
RECTANGULAR. Location of the upper
edge of the rectangular shutter with respect
to pixels in the image given as row.

Shutter Lower Horizontal Edge (0018,1608) 1C | Required if Shutter Shape (0018,1600) is
RECTANGULAR. Location of the lower edge
of the rectangular shutter with respect to
pixels in the image given as row.

Center of Circular Shutter (0018,1610) 1C | Required if Shutter Shape (0018,1600) is
CIRCULAR. Location of the center of the
circular shutter with respect to pixels in the
image given as row and column.

Radius of Circular Shutter (0018,1612) 1C | Required if Shutter Shape (0018,1600) is
CIRCULAR. Radius of the circular shutter
with respect to pixels in the image given as
a number of pixels along the row direction.
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Vertices of the Polygonal Shutter

(0018,1620)

1C

Required if Shutter Shape (0018,1600) is
POLYGONAL.

Multiple Values where the first set of two
values are:

row of the origin vertex
column of the origin vertex

Two or more pairs of values follow and are
the row and column coordinates of the other
vertices of the polygon shutter. Polygon
shutters are implicitly closed from the last
vertex to the origin vertex and all edges
shall be non-intersecting except at the
vertices.

Shutter Presentation Value

(0018,1622)

The value used to replace those parts of the
image occluded by the shutter, in P-Values,
from a minimum of 0000H (black) up to a
maximum of FFFFH (white).

Note: The maximum P-Value for this
Attribute may be different from the
maximum P-Value from the output
of the Presentation LUT, which
may be less than 16 bits in depth.

The following figures illustrate the values of coordinate attributes for 1:1 aspect and 2:1 aspect ratio

images with rectangular and circular display shutters applied.
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Image Matrix Display Area
- Columns: 1024 - Columns: 512
- Rows: 1024 - Rows: 512
Lower Horizontal Edge (0018, 1608) Upper Horizontal Edge (0018, 1606)

Value: 768 / Value: 256
\ ‘ /

Left Vertical Edge (0018, 1602) _|
Value: 256

\ 4

Right Vertical Edge (0018, 1604) /
Value: 768 —

Figure C.7-1
Rectangular Display Shutter
(1:1 aspect ratio image)
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Image Matrix Display Area
- Columns: 1024 - Columns: 512
- Rows: 512 - Rows: 256

Upper Horizontal Edge (0018, 1606)
Value: 128

Lower Horizontal Edge (0018, 1608) _| /

Value: 384 K

Left Vertical Edge (0018, 1602)
Value: 256

Right Vertical Edge (0018, 1604) /

Value: 768 h 4

Figure C.7-2
Rectangular Display Shutter
(2:1 aspect ratio images as they would appear before interpolation for display)
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Image Matrix
- Columns: 1024
- Rows: 1024

Radius (0018, 1612)
Value: 512

o ]

\ Center (0018, 1610)

Value: 512\512

Figure C.7-3
Circular Display Shutter
(1:1 aspect ratio image)



Image Matrix

- Columns

11024

- Rows: 512

PS 3.3 - 2001
Page 215

Radius:

Value: 512

DICOM element (0018, 1612)

s

Center:

DICOM element: (0018, 1610)
Value:

256\ 512

C.7.6.12 Device

Figure C

7-4

Circular Display Shutter
(2:1 aspect ratio images as they would appear before interpolation for display)

Table C.7-18 describes the Attributes of devices (e.g., catheters, markers, baskets) which are
associated with a study and/or image.

Table C.7-18
DEVICE MODULE ATTRIBUTES

Attribute Name Tag Type | Attribute Description

Device Sequence (0050,0010) 3 Introduces sequence of items describing
devices used which may be visible in the
image

>Include ‘Code Sequence Macro’ Table 8.8-1 Baseline Context ID is 8.

>Device Length (0050,0014) 3 Length in mm of device. Required as per
Table in Section C.7.6.12.1.1. May be
present only if Device Sequence
(0050,0010) is present.

>Device Diameter (0050,0016) 3 Unit diameter of device. Required as per
Table in Section C.7.6.12.1.1. May be
present only if Device Sequence
(0050,0010) is present.
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>Device Diameter units

(0050,0017) | 2C

Required if Device Diameter (0050,0016) is
present. Defined terms:

FR = French
GA = Gauge
IN = Inch

MM = Millimeter

May be present only if Device Sequence
(0050,0010) is present.

>Device Volume

(0050,0018) 3

Volume of device in ml. Required as per
Table in Section C.7.6.12.1.1. May be
present only if Device Sequence
(0050,0010) is present.

>Inter-Marker Distance

(0050,0019) 3

Distance in mm between markers on

calibrated device. Required as per Table in
Section C.7.6.12.1.1. May be present only
if Device Sequence (0050,0010) is present.

>Device Description

(0050,0020) 3

Further description in free form text
describing the device. May be present only
if Device Sequence (0050,0010) is present.

C.7.6.12.1 Device Attribute Descriptions
C.76.12.1.1 Device Type and Size

Depending on the type of device specified by the Code Value (0008,0100) in an item of the Device
Sequence (0050,0010), various device size attributes (e.g., Device Length (0050,0014), Device
Diameter (0050,0016), Device Volume (0050,0018), Inter Marker Distance (0050,0019)) may be
required to fully characterize the device.

C.7.6.13 Therapy

Table C.7-19 describes the Attributes of therapies (e.g. interventions during an angiographic

procedure) which are associated with a study and/or image.

Table C.7-19

THERAPY MODULE ATTRIBUTES

Attribute Name

Tag Type

Attribute Description

Interventional Therapy Sequence

(0018,0036) 3

Introduces sequence of items describing
interventional therapies

>Include ‘Code Sequence Macro’ Table

8.8-1 Baseline Context ID is 9.

>|nterventional Status

(0018,0038) 2

Temporal relation to therapeutic
intervention

Specialized as Enumerated Values:

PRE
INTERMEDIATE
POST

NONE

Required if Interventional Therapy

Sequence (0018,0036) is present.
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>Interventional Drug Sequence (0018,0029) 3 Sequence that identifies the interventional
drug. May be present if Interventional
Therapy Sequence (0018,0036) is
present.

>>|nclude ‘Code Sequence Macro’ Table 8.8-1 Baseline Context ID is 10.

>Intervention Drug Start Time (0018,0035) 3 Time of administration of the
interventional drug. May be present if
Interventional Therapy Sequence
(0018,0036) is present.

>Intervention Drug Stop Time (0018,0027) 3 Time of completion of administration of
the intervention drug.

> Administration Route Code (0054,0302) 3 Sequence that identifies the

Sequence Administration Route. This sequence
shall contain exactly one item.

>>|nclude ‘Code Sequence Macro’ Table 8.8-1 Baseline Context ID is 11.

>Therapy Description (0018,0039) 3 Further description in free form text

describing the therapy. May be present if
Interventional Therapy Sequence
(0018,0036) is present.

C.7.6.14

Acquisition Context Module

Table C.7.6.14-1 specifies Attributes for description of the conditions present during data

acquisition.

This Module shall not contain descriptions of conditions that replace those that are already
described in specific Modules or Attributes that are also contained within the 10D that contains this

Module.

Notes:

1. Each item of the Acquisition Context Sequence (0040,0555) contains one item of the

Concept-name Code Sequence (0040,A043) and one of the mutually-exclusive Observation-
value Attributes: Concept Code Sequence (0040,A168), the pair of Numeric Value (0040,A30A)
and Measurement Units Code Sequence (0040,08EA), Date (0040,A121), Time (0040,A122),

Person Name (0040,A123) or Text Value (0040,A160).

2. Acquisition Context includes concepts such as: “pre-contrast”, “inspiration”, “valgus stress”,
“post-void”, and date and time of contrast administration.

3. If this SOP Instance is a Multi-frame SOP Instance, each item of the Acquisition Context
Sequence (0040,0555) may be configured to describe one frame, all frames, or any
specifically enumerated subset set of frames of the Multi-frame SOP Instance.
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Table C.7.6.14-1 - ACQUISITION CONTEXT MODULE ATTRIBUTES

Attribute Name

Tag

Type

Attribute Description

Acquisition Context
Sequence

(0040,0555)

2

A sequence of repeating items that describes the
conditions present during the acquisition of an
Image. Zero or more items may be included in this
sequence.

>Concept-name Code
Sequence

(0040,A043)

1C

A concept that constrains the meaning of (i.e.
defines the role of) the Observation Value. The
“Name” component of a Name/Value pair. This
sequence shall contain exactly one item.

Required if a sequence item is present.

>>Include ‘Code Sequence

Macro’ Table 8.8-1

No Baseline Context is defined.

>Referenced Frame
Numbers

(0040,A136)

1C

References one or more frames in a Multi-frame
SOP Instance. The first frame shall be denoted as
frame number one.

Required if Acquisition Context Sequence
(0040,0555) is sent and this SOP Instance is a
Multi-frame SOP Instance and the values in this
sequence item do not apply to all frames.

>Numeric Value

(0040,A30A)

1C

This is the Value component of a Name/Value pair
when the Concept implied by Concept-name Code
Sequence (0040,A043) is a set of one or more
numeric values.

Required if Concept-name Code Sequence
(0040,A043) is present and the value it requires
(implies) is a set of one or more integers or real
numbers. Shall not be present otherwise.

>Measurement Units Code
Sequence

(0040,08EA)

1C

Units of measurement. Only a single Item shall be
permitted in this Sequence.

Required if a sequence item is present and
Numeric Value (0040,A30A) is sent. Shall not be
present otherwise.

>>Include ‘Code Sequence

Macro’ Table 8.8-1

Baseline Context ID is 82.

>Date

(0040,A121)

1C

This is the Value component of a Name/Value pair
when the Concept implied by Concept-name Code
Sequence (0040,A043) is a date.
Note: The purpose or role of the date value could
be specified in Concept-name Code
Sequence (0040,A043).

Required if Concept-name Code Sequence
(0040,A043) is present and the value it requires
(implies) is a date. Shall not be present otherwise.
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>Time

(0040,A122)

1C

This is the Value component of a Name/Value pair
when the Concept implied by Concept-name Code
Sequence (0040,A043) is a time.
Note: The purpose or role of the time value could
be specified in Concept-name Code
Sequence (0040,A043).

Required if Concept-name Code Sequence
(0040,A043) is present and the value it requires
(implies) is a time. Shall not be present otherwise.

>Person Name

(0040,A123)

1C

This is the Value component of a Name/Value pair
when the Concept implied by Concept-name Code
Sequence (0040,A043) is a Person Name.
Note: The role of the person could be specified in
Concept-name Code Sequence
(0040,A043).

Required if Concept-name Code Sequence
(0040,A043) is present and the value it requires
(implies) is a person name. Shall not be present
otherwise.

>Text Value

(0040,A160)

1C

This is the Value component of a Name/Value pair
when the Concept implied by Concept-name Code
Sequence (0040,A043) is a Text Observation
Value.

Required if Date (0040,A121), Time (0040,A122),
and Person Name (0040,A123) do not fully
describe the concept specified by Concept Name
Code Sequence (0040,A043). Shall not be present
otherwise.

>Concept Code Sequence

(0040,A168)

1C

This is the Value component of a Name/Value pair
when the Concept implied by Concept-name Code
Sequence (0040,A043) is a Coded Value. This
sequence shall contain exactly one item.

Required if a sequence item is present and Date
(0040,A121), Time (0040,A122), Person Name
(0040,A123), Text Value (0040,A160), and the pair
of Numeric Value (0040,A30A) and Measurement
Units Code Sequence (0040,08EA) are not
present.

>>Include ‘Code Sequence

Macro’ Table 8.8-1

No Baseline Context is defined.

Acquisition Context
Description

(0040,0556)

Free-text description of the image-acquisition
context.
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C.7.6.15 Bitmap Display Shutter Module

The Bitmap Display Shutter is a bitmap that defines an arbitrary shape which may be applied on the
image for presentation purposes in order to neutralize the display of any of the pixels defined in the

bitmap.

The manner in which the display area is neutralized (black-out, gray, or other means) is defined by
the Attribute Shutter Presentation Value (0018,1622).

The bitmap is specified as a reference to an instance of the Overlay Plane Module C.9.2. The
referenced Overlay is specialized such that:

- Overlay Type (60xx,0040) shall be “G”,

- Overlay Bits Allocated (60xx,0100) shall be 1,

- Overlay Bit Position (60xx,0102) shall be 0 and

- Overlay Origin (60xx,0050) shall be 1\1.

Overlay Rows (60xx,0010) and Overlay Columns (60xx,0011) shall be the same as Rows
(0028,0010) and Columns (0028,0011) in the image respectively.

A value of 1 in the Overlay Data (60xx,3000) shall indicate a pixel to which the shutter is applied,

i.e. replaced with Shutter Presentation Value (0018,1622).

The Overlay specified in this Attribute shall not be activated (used as a conventional overlay) by the
Overlay/Curve Activation Module C.11.7.

Table C.7.6.15-1

BITMAP DISPLAY SHUTTER MODULE ATTRIBUTES

Attribute Name

Tag

Type

Attribute Description

Shutter Shape

(0018,1600)

1

Shape of the shutter defined for display.
Enumerated Values are:

BITMAP

This Attribute shall contain one Value.

Shutter Overlay Group

(0018,1623)

Specifies the Group (60xx) of an Overlay
stored within the Presentation State 10D that
contains the bitmap data, as defined in the
Overlay Plane Module C.9.2.

Shutter Presentation Value

(0018,1622)

The value used to replace those parts of the
image occluded by the shutter, in P-Values,
from a minimum of 0000H (black)_up to a
maximum of FFFFH (white).

Note: The maximum P-Value for this
Attribute may be different from the
maximum P-Value from the output
of the Presentation LUT, which may
be less than 16 bits in depth.
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C.7.7 Patient Summary Module
Table C.7-20 defines Attributes that provide summary information about the Patient.
Table C.7-20
PATIENT SUMMARY MODULE ATTRIBUTES
Attribute Name Tag Type | Attribute Description
Patient's Name (0010,0010) 2 Patient's full name.
Patient ID (0010,0020) 2 Primary hospital identification number or
code for the patient.
C.7.8 Study Content Module
Table C.7-21 defines Attributes that provide study content information.
Table C.7-21
STUDY CONTENT MODULE ATTRIBUTES
Attribute Name Tag Type | Attribute Description
Study ID (0020,0010) 2 User or equipment generated Study
identifier
Study Instance UID (0020,000D) 1 Unique identifier for the Study
Referenced Series Sequence (0008,1115) 1 Sequence of Repeating Items where each
Item includes the Attributes of a Series.
Zero or more Items may be included in
this Sequence.
>Series Instance UID (0020,000E) 1 Unique identifier of the Series.
>Retrieve AE Title (0008,0054) 2C Title of the DICOM Application Entity

where the Image(s) may be retrieved on
the network. This Attribute shall be
present only if the Images may be
retrieved at the SERIES level using a
media storage. See PS 3.4.

>Storage Media File-Set ID (0088,0130) 2C The user or implementation specific
human readable identifier that identifies
the Storage Media on which the Image(s)
reside. This Attribute shall be present only
if the Image(s) may be retrieved at the
SERIES level using a media storage.

>Storage Media File-Set UID (0088,0140) 2C Uniquely identifies the Storage Media on
which the Image(s) reside. This Attribute
shall be present only if the Image(s) may
be retrieved at the SERIES level using a

media storage.

>Referenced Image Sequence (0008,1140) 1 Sequence of Repeating Items where each
Item provides reference to a set of Image
SOP Class/SOP Instance pairs that are
contained in the Series identified by the
Series Instance UID (0020,000E).
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>>Referenced SOP Class UID

(0008,1150)

Uniquely identifies the referenced SOP
Class. This Attribute is used only if
Images may be retrieved as Single Image
SOP Classes.

>>Reference SOP Instance UID

(0008,1155)

Uniquely identifies the referenced SOP
Instance. This Attribute is used only if
Images may be retrieved as Single Image
SOP Classes.

>>Retrieve AE

(0008,0054)

2C

Title of the DICOM Application Entity
where the Image(s) may be retrieved on
the network. This Attribute shall be
present only if not present in the
Referenced Series Sequence (0008,1115)
if the Images may be retrieved at the
IMAGE Query/Retrieve Level. See PS 3.4.

>>Storage Media File-Set ID

(0088,0130)

2C

The user or implementation specific
human readable identifier that identifies
the Storage Media on which the Image(s)
reside. This Attribute shall be present only
if not present in the Series Sequence
(0008,1115) and if the Image(s) may be
retrieved at the IMAGE level using a media
storage.

>>Storage Media File-Set UID

(0088,0140)

2C

Uniquely identifies the Storage Media on
which the Image(s) reside. This Attribute
shall be present only if not present in the
Referenced Series Sequence (0008,1115)
and if the Image(s) may be retrieved at the
IMAGE level using a media storage.

C.7.9 Palette Color Lookup Table Module

Table C.7-22 specifies the Attributes that describe the Lookup table data for images with Palette
Color photometric interpretation.

When the Palette Color Lookup Table Module is present, the conditional requirements for the use of
Palette Color Lookup Table Data (0028,1201-1203) and Segmented Palette Color Lookup Table
Data (0028,1221-1223), described in Table C.7.9, shall take precedence over the conditional
requirements described in the Image Pixel Module (See Section C.7.6.3).

Table C.7-22
PALETTE COLOR LOOKUP MODULE

Attribute Name

Tag

Type

Attribute Description

Red Palette Color Lookup Table
Descriptor

(0028,1101)

1C

Specifies the format of the Red Palette
Color Lookup Table Data (0028,1201).
Required if Photometric Interpretation
(0028,0004) has a value of PALETTE
COLOR or ARGB. See C.7.6.3.1.5 for
further explanation.
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Green Palette Color Lookup Table
Descriptor

(0028,1102)

1C

Specifies the format of the Green Palette
Color Lookup Table Data (0028,1202).
Required if Photometric Interpretation
(0028,0004) has a value of PALETTE
COLOR or ARGB. See C.7.6.3.1.5 for
further explanation.

Blue Palette Color Lookup Table
Descriptor

(0028,1103)

1C

Specifies the format of the Blue Palette
Color Lookup table Data (0028,1203).
Required if Photometric Interpretation
(0028,0004) has a value of PALETTE
COLOR or ARGB. See C.7.6.3.1.5 for
further explanation.

Palette Color Lookup Table UID

(0028,1199)

Palette Color Lookup Table UID. See
C.7.9.1 for further explanation.

Red Palette Color Lookup Table Data

(0028,1201)

1C

Red Palette Color Lookup Table Data.
Required if Photometric Interpretation
(0028,0004) has a value of PALETTE
COLOR or ARGB and segmented data is
NOT used. See C.7.6.3.1.6 for further
explanation.

Green Palette Color Lookup Table
Data

(0028,1202)

1C

Green Palette Color Lookup Table Data.
Required if Photometric Interpretation
(0028,0004) has a value of PALETTE
COLOR or ARGB and segmented data is
NOT used. See C.7.6.3.1.6 for further
explanation.

Blue Palette Color Lookup Table Data

(0028,1203)

1C

Blue Palette Color Lookup Table Data.
Required if Photometric Interpretation
(0028,0004) has a value of PALETTE
COLOR or ARGB and segmented data is
NOT used. See C.7.6.3.1.6 for further
explanation.

Segmented Red Palette Color Lookup
Table Data

(0028,1221)

1C

Segmented Red Palette Color Lookup
Table Data. Required if Photometric
Interpretation (0028,0004) has a value of
PALETTE COLOR and segmented data is
used. See C.7.9.2 for further explanation.

Segmented Green Palette Color
Lookup Table Data

(0028,1222)

1C

Segmented Green Palette Color Lookup
Table Data. Required if Photometric
Interpretation (0028,0004) has a value of
PALETTE COLOR and segmented data is
used. See C.7.9.2 for further explanation.

Segmented Red Palette Color Lookup
Table Data

(0028,1223)

1C

Segmented Blue Palette Color Lookup
Table Data. Required if Photometric
Interpretation (0028,0004) has a value of
PALETTE COLOR and segmented data is
used. See C.7.9.2 for further explanation.
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C.7.9.1 Palette Color Lookup Table UID
This data element uniquely identifies a palette color lookup table set (red, green, blue).

Note: This can be used to avoid reloading a palette if a system already has that palette loaded
without examining all the data entries in the palette.

C.7.9.2 Segmented Palette Color Lookup Table Data

The Segmented Palette Color Lookup Table Data (0028,1221-1223) is stored as a series of
segments, see Table C.7-23. When the segments are expanded into the actual lookup table data, it
shall have the number of table entries specified by the first value of the Palette Color Lookup Table
Descriptors (0028,1101-1103), Number of Table Entries.

These lookup tables shall be used only when segmented lookup table data use is desriable and
there is a single sample per pixel (single image plane) in the image.

Table C.7-23
COMPRESSED PALETTE COLOR LOOKUP TABLE DATA

Segment 0

Segment 1

Segment n

There are currently three types of segments: discrete, linear, and indirect. The segments type is
identified by the opcodes in Table C.7-24:

Table C.7-24
SEGMENT TYPES
Opcode Segment type
0 Discrete
1 Linear
2 Indirect
3 & above reserved
C.7921 Discrete Segment Type

The discrete segment is used to represent a series of palette components which are not monotonic
with respect to their predecessors or successors. The SegmentLength indicates the number of
lookup table entries.

The format of the Discrete Segment Type shall be as in Table C.7-25:

Table C.7-25
DISCRETE SEGMENT TYPE

Segment Opcode = 0

Segment Length

Segment Length number of
lookup table entries
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C.79.2.2 Linear Segment Type

The linear segment represents a series of palette components whose values may be represented by
a straight line.

X = palette address, Y = Value contained in the palette.

(Xor Yo) = end of the previous segment
(X5 + SegmentLength, Y1) = end of this linear segment
Where: Y7 is contained in the data portion of this segment.

During expansion, the application should “connect” the previous segment’s endpoint, (X, Yg), with
this segment’s endpoint, (X, + SegmentLength, Y1) using a straight line, by computing the values
for each point between the endpoints.

Note: Because the linear segment uses the end point from the previous segment, a linear segment
can not be the first segment.

The linear segment’s format shall be as as in Table C.7-26:

Table C.7-26
LINEAR SEGMENT TYPE

Segment Opcode = 1

SegmentLength
Y1

C.79.23 Indirect Segment Type

The indirect segment allows the re-use of repetitive regions within lookup table without respecifying
the segment. The opcode is followed by the number of segments to copy and one offset pointer to
the first segment to copy. The byte offset is relative to the beginning of the lookup table. For
example, if an indirect segment wants to point to the first segment, then the offset will be zero. The
offset is a 32 bit value but is stored in the segment as a least significant 16 bit value followed by a
most significant 16 bit value. An indirect segment shall not point to or copy another indirect
segment. This avoids the need for recursion and also avoids the possibility of infinite loops.

The indirect segment’s format shall be as follows:

Table C.7-27
INDIRECT SEGMENT TYPE

Segment Opcode = 2

Number of segments to copy

Least significant 16 bits of
byte offset to first segment to

copy

Most significant 16 bits of byte
offset to first segment to copy
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C.8 MODALITY SPECIFIC MODULES

C.8.1 Computed Radiography Modules

This Section describes Computed Radiography Series and Image Modules. These Modules contain
Attributes that are specific to Computed Radiography images. There is no Computed Radiography
Equipment Module.

C.8.1.1 CR Series Module

Table C.8-1 contains 10D Attributes that describe a computed radiography series performed on the
patient.

Table C.8-1
CR SERIES MODULE ATTRIBUTES

Attribute Name Tag Type |Attribute Description

Body Part Examined (0018,0015) 2 Text description of the part of the body
examined. Defined Terms:

SKULL
CSPINE
TSPINE
LSPINE
SSPINE
COCCYX
CHEST
CLAVICLE
BREAST
ABDOMEN
PELVIS

HIP
SHOULDER
ELBOW
KNEE
ANKLE
HAND
FOOT
EXTREMITY.

View Position (0018,5101) 2 Radiographic view associated with Patient
Position (0018,5100). Defined Terms:

AP = Anterior/Posterior

PA = Posterior/Anterior

LL = Left Lateral

RL = Right Lateral

RLD = Right Lateral Decubitus
LLD = Left Lateral Decubitus
RLO = Right Lateral Oblique
LLO = Left Lateral Oblique

Filter Type (0018,1160) 3 Label for the type of filter inserted into the x-
ray beam

Collimator/grid Name (0018,1180) 3 Label describing any grid inserted.
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Focal Spot

(0018,1190)

Size of the focal spot in mm. For devices
with variable focal spot or multiple focal
spots, small dimension followed by large
dimension.

Plate Type

(0018,1260)

Label of the type of storage phosphor plates
used in this series

Phosphor Type

(0018,1261)

Label of type of phosphor on the plates

C.8.1.2 CR Image Module

Table C.8-2 contains 10D Attributes that describe computed radiography images.

Table C.8-2

CR IMAGE MODULE ATTRIBUTES

Attribute Name

Tag

Type

Attribute Description

Photometric Interpretation

(0028,0004)

1

Specifies the intended interpretation of the
pixel data. Shall have one of the following
Enumerated Values:

MONOCHROME1
MONOCHROME2

KVP

(0018,0060)

Peak kilo voltage output of the x-ray
generator used

Plate ID

(0018,1004)

The ID or serial number of the sensing plate
upon which the image was acquired

Distance Source to Detector

(0018,1110)

Distance in mm from source to detector
center

Distance Source to Patient

(0018,1111)

Distance in mm from source to isocenter
(center of field of view)

Exposure Time

(0018,1150)

Time of x-ray exposure in msec

X-ray Tube Current

(0018,1151)

X-ray Tube Current in mA.

Exposure

(0018,1152)

The exposure expressed in mAs, for
example calculated from Exposure Time and
X-ray Tube Current.

Exposure in mAs

(0018,1153)

The exposure expressed in pAs, for example
calculated from Exposure Time and Xray
Tube Current.

Imager Pixel Spacing

(0018,1164)

Physical distance measured at the front
plane of the Image Receptor housing
between the center of each pixel. Specified
by a numeric pair - row spacing value
(delimiter) column spacing value - in mm.

In the case of CR, the front plane is defined
to be the external surface of the CR plate
closest to the patient and radiation source.

Generator Power

(0018,1170)

Power in kW to the x-ray generator.
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Acquisition Device Processing
Description

(0018,1400)

Describes device-specific processing
associated with the image (e.g. Organ
Description)

Acquisition Device Processing Code

(0018,1401)

Code representing the device-specific
processing associated with the image (e.g.
CR Organ Filtering code)

Cassette Orientation

(0018,1402)

Orientation of cassette, used to properly
position the image for display.
Enumerated Values:

LANDSCAPE
PORTRAIT

Cassette Size

(0018,1403)

Size of cassette. Defined Terms:

18CMX24CM
8INX10IN
24CMX30CM
10INX12IN
30CMX35CM
30CMX40CM
11INX14IN
35CMX35CM
14INX14IN
35CMX43CM
14INX17IN

Exposures on Plate

(0018,1404)

Total number of x-ray exposures that have
been made on the plate identified in Plate
ID (0018,1004)

Relative X-ray Exposure

(0018,1405)

Relative x-ray exposure on the plate.
Meaning of values is implementation
specific. May be used to adjust the dynamic
range of the plate digitizer (scanner).

Sensitivity

(0018,6000)

Read out sensitivity.
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C.8.2 CT Modules

This Section describes the CT Image Module. This Module contains all Attributes that are specific
to CT images.

C.8.2.1 CT Image Module
The table in this Section contains IOD Attributes that describe CT images.

Table C.8-3
CT IMAGE MODULE ATTRIBUTES

Attribute Name Tag Type | Attribute Description

Image Type (0008,0008) 1 Image identification characteristics. See
C.8.2.1.1.1 for specialization.

Samples per Pixel (0028,0002) 1 Number of samples (planes) in this image.
See C.8.2.1.1.2 for specialization.

Photometric Interpretation (0028,0004) 1 Specifies the intended interpretation of the
pixel data. See C.8.2.1.1.3 for
specialization.

Bits Allocated (0028,0100) 1 Number of bits allocated for each pixel
sample. Each sample shall have the same
number of bits allocated. See C.8.2.1.1.4
for specialization.

Bits Stored (0028,0101) 1 Number of bits stored for each pixel
sample. Each sample shall have the same
number of bits stored. See C.8.2.1.1.5 for
specialization.

High Bit (0028,0102) 1 Most significant bit for pixel sample data.

Each sample shall have the same high bit.
See C.8.2.1.1.6 for specialization.

Rescale Intercept (0028, 1052) 1 The value b in relationship between stored
values (SV) and Hounsfield (HU). HU =
m*SV+b

Rescale Slope (0028,1053) 1 m in the equation specified in Rescale
Intercept (0028,1052).

KVP (0018,0060) 2 Peak kilo voltage output of the x-ray
generator used

Acquisition Number (0020,0012) 2 A number identifying the single continuous
gathering of data over a period of time
which resulted in this image

Scan Options (0018,0022) Parameters of scanning sequence.

Data Collection Diameter (0018,0090) The diameter in mm of the region over
which data were collected

Reconstruction Diameter (0018,1100) 3 Diameter in mm of the region from within

which data were used in creating the
reconstruction of the image. Data may
exist outside this region and portions of the
patient may exist outside this region.
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Distance Source to Detector (0018,1110) Distance in mm from source to detector
center

Distance Source to Patient (0018,1111) Distance in mm from source to isocenter
(center of field of view)

Gantry/Detector Tilt (0018,1120) Nominal angle of tilt in degrees of the
scanning gantry. Not intended for
mathematical computations.

Table Height (0018,1130) The distance in mm of the top of the

patient table to the center of rotation; below
the center is positive.

Rotation Direction

(0018,1140)

Direction of rotation of the source when
relevant, about nearest principal axis of
equipment.

Enumerated Values:

CW = clockwise
CC = counter clockwise

Exposure Time (0018,1150) Time of x-ray exposure in msec

X-ray Tube Current (0018,1151) X-ray Tube Current in mA.

Exposure (0018,1152) The exposure expressed in mAs, for
example calculated from Exposure Time
and X-ray Tube Current.

Exposure in mAs (0018,1153) The exposure expressed in pAs, for
example calculated from Exposure Time
and X-ray Tube Current.

Filter Type (0018,1160) Label for the type of filter inserted into the
x-ray beam.

Generator Power (0018,1170) Power in kW to the x-ray generator.

Focal Spot (0018,1190) Size of the focal spot in mm. For devices
with variable focal spot or multiple focal
spots, small dimension followed by large
dimension.

Convolution Kernel (0018,1210) A label describing the convolution kernel or

algorithm used to reconstruct the data

C8.211
c8.2111

CT Image Attribute Descriptions

Image Type

For CT Images, Image Type (0008,0008) is specified to be Type 1 and uses one of the following
Defined Terms for Value 3:

AXIAL
LOCALIZER

C.8.21.1.2

identifies a CT Axial Image
identifies a CT Localizer Image

Samples Per Pixel

For CT Images, Samples per Pixel (0028,0002) shall have an Enumerated Value of 1.
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C.8.2.1.1.3 Photometric Interpretation
For CT Images, Photometric Interpretation (0028,0004) shall have one of the following Enumerated
Values:

MONOCHROME1
MONOCHROME2
See C.7.6.3.1.1.2 for definition of these terms.

Cc.8.21.14 Bits Allocated
For CT Images, Bits Allocated (0028,0100) shall have the Enumerated Value of 16.

C.8.2.1.1.5 Bits Stored
For CT Images, Bits Stored (0028,0101) shall have the Enumerated Values of 12 to 16.

C.8.21.16 High Bit

For CT Images, High Bit (0028,0102) shall have only the Enumerated Value of one less than the
value sent in Bits Stored.
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C.8.3 MR Modules

This Section describes the MR Image Module. This Module contains all Attributes that are specific
to MR images.

C.8.3.1 MR Image Module

Table C.8-4 contains the Attributes that describe MR images.

Table C.8-4
MR IMAGE MODULE ATTRIBUTES
Attribute Name Tag Type |Attribute Description
Image Type (0008,0008) 1 Image identification characteristics. See
C.8.3.1.1.1 for specialization.
Samples per Pixel (0028,0002) 1 Number of samples (planes) in this image.
See C.8.3.1.1.2 for specialization.
Photometric Interpretation (0028,0004) 1 Specifies the intended interpretation of the

pixel data. See C.8.3.1.1.3 for
specialization.

Bits Allocated (0028,0100) 1 Number of bits allocated for each pixel
sample. Each sample shall have the same
number of bits allocated. See C.8.3.1.1.4 for
specialization.

Scanning Sequence (0018,0020) 1 Description of the type of data taken.
Enumerated Values:
SE = Spin Echo
IR = Inversion Recovery
GR = Gradient Recalled
EP = Echo Planar
RM = Research Mode

Note: Multi-valued, but not all
combinations are valid (e.g.
SE/GR, etc.).

Sequence Variant (0018,0021) 1 Variant of the Scanning Sequence.
Defined Terms:

SK

segmented k-space

MTC = magnetization transfer
contrast

SS = steady state

TRSS = time reversed steady
state

SP = spoiled

MP = MAG prepared

OSP = oversampling phase

NONE = no sequence variant
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Scan Options

(0018,0022)

Parameters of scanning sequence. Defined
Terms:

PER = Phase Encode
Reordering

RG = Respiratory Gating

CG = Cardiac Gating

PPG = Peripheral Pulse Gating

FC = Flow Compensation

PFF = Partial Fourier -
Frequency

PFP = Partial Fourier - Phase

SP = Spatial Presaturation

FS = Fat Saturation

MR Acquisition Type

(0018,0023)

Identification of data encoding scheme.
Enumerated Values:

2D = frequency x phase
3D = frequency x phase x phase

Repetition Time

(0018,0080)

2C

The period of time in msec between the
beginning of a pulse sequence and the
beginning of the succeeding (essentially
identical) pulse sequence. Required except
when Scanning Sequence (0018,0020) is
EP and Sequence Variant (0018,0021) is
not SK.

Echo Time

(0018,0081)

Time in ms between the middle of the
excitation pulse and the peak of the echo
produced (kx=0). In the case of segmented
k-space, the TE(eff) is the time between the
middle of the excitation pulse to the peak of
the echo that is used to cover the center of
k-space (i.e.-kx=0, ky=0).

Echo Train Length

(0018,0091)

Number of lines in k-space acquired per
excitation per image.

Inversion Time

(0018,0082)

2C

Time in msec after the middle of inverting
RF pulse to middle of excitation pulse to
detect the amount of longitudinal
magnetization. Required if Scanning
Sequence (0018,0020) has values of IR.

Trigger Time

(0018,1060)

2C

Time, in msec, between peak of the R wave
and the peak of the echo produced. In the
case of segmented k-space, the TE(eff) is
the time between the peak of the echo that
is used to cover the center of k-space.
Required for Scan Options (0018,0022)
which include heart gating (e.g. CG, PPG,
etc.)

Sequence Name

(0018,0024)

User defined name for the Scanning
Sequence (0018,0020) and Sequence
Variant (0018,0021) combination.
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Angio Flag (0018,0025) Angio Image Indicator. Primary image for
Angio processing. Enumerated Values:
Y = Image is Angio
N = Image is not Angio
Number of Averages (0018,0083) Number of times a given pulse sequence is
repeated before any parameter is changed
Imaging Frequency (0018,0084) Precession frequency in MHz of the nucleus
being addressed
Imaged Nucleus (0018,0085) Nucleus that is resonant at the imaging

frequency. Examples: 31P, 1H

Echo Number

(0018,0086)

The echo number used in generating this
image. In the case of segmented k-space, it
is the effective Echo Number.

Magnetic Field Strength (0018,0087) Nominal field strength of MR magnet, in
Tesla

Spacing Between Slices (0018,0088) Spacing between slices, in mm. The
spacing is measured from the center-to-
center of each slice.

Number of Phase Encoding Steps (0018,0089) Total number of lines in k-space in the 'y’
direction collected during acquisition.

Percent Sampling (0018,0093) Fraction of acquisition matrix lines acquired,
expressed as a percent.

Percent Phase Field of View (0018,0094) Ratio of field of view dimension in phase
direction to field of view dimension in
frequency direction, expressed as a
percent.

Pixel Bandwidth (0018,0095) Reciprocal of the total sampling period, in
hertz per pixel.

Nominal Interval (0018,1062) Average R-R interval used for the scans, in
msec

Beat Rejection Flag (0018,1080) Beat length sorting has been applied.
Enumerated Values:

Y =yes
N = No

Low R-R Value (0018,1081) R-R interval low limit for beat rejection, in
msec

High R-R Value (0018,1082) R-R interval high limit for beat rejection, in
msec

Intervals Acquired (0018,1083) Number of R-R intervals acquired.

Intervals Rejected (0018,1084) Number of R-R intervals rejected.

PVC Rejection (0018,1085) Description of type of PVC rejection criteria
used.

Skip Beats (0018,1086) Number of beats skipped after a detected

arrhythmia.
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Heart Rate (0018,1088) Beats per minute.

Cardiac Number of Images (0018,1090) Number of images per cardiac cycle.

Trigger Window (0018,1094) Percent of R-R interval, based on Heart
Rate (0018,1088), prescribed as a window
for a valid/usable trigger.

Reconstruction Diameter (0018,1100) Diameter in mm. of the region from within
which data were used in creating the
reconstruction of the image. Data may exist
outside this region and portions of the
patient may exist outside this region.

Receiving Coll (0018,1250) Received coil used.

Transmitting Coil (0018,1251) Transmitted coil used.

Acquisition Matrix

(0018,1310)

Dimensions of the acquired frequency
/phase data before reconstruction.

Multi-valued: frequency rows\frequency
columns\phase rows\phase columns.

Phase Encoding Direction (0018,1312) The axis of phase encoding with respect to
the image. Enumerated Values:
ROW = phase encoded in rows.
COL = phase encoded in columns.
Flip Angle (0018,1314) Steady state angle in degrees to which the
magnetic vector is flipped from the magnetic
vector of the primary field.
SAR (0018,1316) Calculated whole body Specific Absorption
Rate in watts/kilogram.
Variable Flip Angle Flag (0018,1315) Flip angle variation applied during image
acquisition. Enumerated Values:
Y =yes
N =no
dB/dt (0018,1318) The rate of change of the gradient coil
magnetic flux density with time (T/s).
Temporal Position Identifier (0020,0100) Temporal order of a dynamic or functional
set of Images.
Number of Temporal Positions (0020,0105) Total number of temporal positions
prescribed.
Temporal Resolution (0020,0110) Time delta between Images in a dynamic of
functional set of Images.
c.s8.3.1.1 MR Image Attribute Descriptions

c.8.3.111 Image Type

For MR Images, Image Type (0008,0008) is specified to be Type 1 and use one of the following
Defined Terms for Value 3:

MPR PROJECTION IMAGE T1 MAP
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T2 MAP DIFFUSION MAP DENSITY MAP
PHASE MAP VELOCITY MAP IMAGE ADDITION
PHASE SUBTRACT MODULUS SUBTRACT OTHER
C.8.3.1.1.2 Samples Per Pixel

For MR Images, Samples per Pixel (0028,0002) shall have an Enumerated Value of 1.

Cc.8.3.1.1.3 Photometric Interpretation

For MR Images, Photometric Interpretation (0028,0004) shall have one of the following Enumerated
Values:

MONOCHROME1
MONOCHROME2
See C.7.6.3.1.2 for definition of these terms.

c.8.31.14 Bits Allocated
For MR Images, Bits Allocated (0028,0100) shall have the Enumerated Value of 16.
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C.8.4 Nuclear Medicine Modules
This Section describes Nuclear Medicine Series, Equipment, and Image Modules. These Modules
contain Attributes that are specific to the NM Image 10D.

Note: There are some cases where it may be necessary to use several SOP Instances to encode a
single NM acquisition. For example, the matrix size must remain constant within a SOP
instance. Multiple matrix sizes require multiple SOP instances. Similarly, multiple gated
stress levels require separate SOP instances for each stress level. However, a receiving AE
is not expected to recombine them.

C.8.4.1 NM Series Module (Retired)

Section C.8.4.1 was defined in a previous version of the DICOM Standard. The Section is now
retired.

C.8.4.2 NM Equipment Module (Retired)

Section C.8.4.2 was defined in a previous version of the DICOM Standard. The Section is now
retired.

C.8.4.3 NM Image Module (Retired)

Section C.8.4.3 was defined in a previous version of the DICOM Standard. The Section is now
retired.

C.8.4.4 NM SPECT Acquisition Image Module (Retired)

Section C.8.4.4 was defined in a previous version of the DICOM Standard. The Section is now
retired.

C.8.4.5 NM Multi-gated Acquisition Image Module (Retired)

Section C.8.4.5 was defined in a previous version of the DICOM Standard. The Section is now
retired.
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C.8.4.6 NM/PET Patient Orientation Module

Table C.8-5 specifies the Attributes that describe the NM/PET Patient Orientation.

Table C.8-5
NM/PET PATIENT ORIENTATION MODULE ATTRIBUTES

Attribute Name

Tag

Type |Attribute Description

Patient Orientation Code Sequence (0054,0410)

2 Sequence that describes the orientation of
the patient with respect to gravity. See
C.8.4.6.1.1 for further explanation.

>Include ‘Code Sequence Macro’ Table 8.8-1

Baseline Context ID is 19.

The Coding Scheme Designator (0008,0102) shall
have an Enumerated Value of “99SDM” for historical
reasons.

Code Meaning (0008,0104) shall be Type 3 for
historical reasons.

> Patient Orientation Modifier Code (0054,0412)

Sequence

2C | Patient Orientation Modifier. Required if
needed to fully specify the orientation of the
patient with respect to gravity. See
C.8.4.6.1.2 for further explanation.

>>Include ‘Code Sequence Macro’ Table 8.8-1

Baseline Context ID is 20.

The Coding Scheme Designator (0008,0102) shall
have an Enumerated Value of “99SDM” for historical
reasons.

Code Meaning (0008,0104) shall be Type 3 for
historical reasons.

Patient Gantry Relationship Code (0054,0414)

Sequence

2 Sequence which describes the orientation of
the patient with respect to the gantry. See
Section C.8.4.6.1.3 for further explanation.

>Include ‘Code Sequence Macro’ Table 8.8-1

Baseline Context ID is 21.

The Coding Scheme Designator (0008,0102) shall
have an Enumerated Value of “99SDM” for historical
reasons.

Code Meaning (0008,0104) shall be Type 3 for
historical reasons.

C.8.4.6.1 NM/PET Patient Orientation Attribute Descriptions
C.8.4.6.1.1 Patient Orientation Code Sequence

The Patient Orientation Code Sequence (0054,0410) is used to describe the orientation of the
patient with respect to gravity, and is independent of the position in the gantry. Only a single Item

shall be permitted in this sequence.

C.8.4.6.1.2 Patient Orientation Modifier Code Sequence

The Patient Orientation Modifier Code Sequence (0054,0412) is used to modify or enhance the
orientation specified by Patient Orientation Code Sequence (0054,0410). Only a single Item shall be

permitted in this sequence.
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C.8.4.6.1.3 Patient Gantry Relationship Code Sequence

Patient Gantry Relationship Code Sequence (0054,0414) is used to describe the patient direction
within the gantry, such as head-first or feet-first. When imaging the extremities, these directions are

related to normal anatomic position.

Example: In normal anatomic position, the fingers point towards the feet.

Only a single Item shall be permitted in this sequence.

C.8.4.7 NM Image Pixel Module

Table C.8-6 specifies the Attributes that describe the pixel data of a NM image.

Table C.8-6
NM IMAGE PIXEL MODULE ATTRIBUTES

Attribute Name Tag Type |Attribute Description

Samples per Pixel (0028,0002) 1 Number of samples (color planes) in this
image. The value shall be 1.

Photometric Interpretation (0028,0004) 1 Specifies the intended interpretation of the
pixel data. See C.8.4.7.1.1 for further
explanation.

Bits Allocated (0028,0100) 1 Number of bits allocated for each pixel
sample. Each sample shall have the same
number of bits allocated.

Enumerated Values: 8, 16.

Bits Stored (0028,0101) 1 Number of bits stored for each pixel sample.
Each sample shall have the same number
of bits stored.

The value shall be the same as the value in
Bits Allocated (0028,0100).

High Bit (0028,0102) 1 Most significant bit for pixel sample data.
Each sample shall have the same high bit.
Shall be one less than the value in Bits
Stored (0028,0101).

Pixel Spacing (0028,0030) 2 Physical distance in the patient between
the center of each pixel, specified by a
numeric pair - adjacent row spacing
(delimiter) adjacent column spacing, in mm.

C.8.4.7.1 NM Image Pixel Attribute Descriptions
C8.4.7.1.1 Photometric Interpretation
For NM Images, Photometric Interpretation (0028,0004) shall have one of the following Enumerated
Values:
MONOCHROME2

PALETTE COLOR
See C.7.6.3.1.2 for definition of these terms.
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C.8.4.8 NM Multi-frame Module

Table C.8-7 specifies the Attributes of a NM Multi-frame Image. This module is always included in a
NM SOP instance, even if there is only one frame in the image.

A NM Image object is always a multi-dimensional multi-frame image. The order and organization of
the frames within each image is defined by the Frame Increment Pointer (0028,0009). The Frame
Increment Pointer (0028,0009) references one or more indexing vectors. An indexing vector is a 1
dimensional array with exactly one element for each frame in the image. The value of the nth

element in the indexing vector represents the index for the nth frame, in that dimension. Indices are
always numbered starting from 1.

Note:

The scheme for encoding a multi-dimensional array of frames into a single image object is
as follows. First, the definition of the data element called the Frame Increment Pointer is
changed so that it can be multi-valued (i.e. its VM is now 1-n). Each value of the Frame
Increment Pointer represents one of the dimensions of the array, with the last value
repre